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Unclassified 

Tuberculosis  laboratory  procedures  are  being  revised  and  simplified,  per¬ 
mitting  isolation.  Identification,  and  drug  susceptibility  studies  to  be  com¬ 
pleted  in  two.  to  four  weeks.  Results  of  bloassays  have  shown  that  INH  is  stable 
In  frozen  plasma  and  serum.  The  mode  of  action  of  isopropyl  isonlazld  (IPH) 
seems  to  be  different  than  that  of  isonlazld  since  IPH  Is  inhibitory  to 

certain  INH-reslstant  tubercle  bacilli  both  In  vitro  and  in  vivo.  P-amlno 
salicylic  acid  (PAS)  concentrations  in  serums  of  patients  recel  ving  PAS -C  are 
higher  and  remain  higher  in  comparison  with  levels  from  patients  receiving 
other  forms  of  PAS,  Patient  acceptance  and  tolerance  of  PAS-C  is  remark¬ 
able.  Desoxy-rlbose  nucleic  acid  (DNA)  isj  being  recovered  and  purified 
from  drug -resistant  M.  tuberculosis  stains.  This  DNA  will  be  used  in  resist¬ 
ance  transfer  studies,.  Yeast-phase  Histoplasma  appeared  to  enhance  infection 
with  M.  tuberculosis  injected  concomittantly .  Special  culture  technics  have 
been  devised  to  enhance  the  growth  of  tubercle  bacilli  from  surgically  resected 


lung  tissue 
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Project  No.  eXS^jO^-OO^  J NJL BR N AL^M E D I C I N E 
T  a s k  N o ,  _01  Cardiopulmonary  -renal  Diseases 

Sub-task  No,  4-3  Microbiological  Aspects  of  Research  and  Preventive  Medicine 
Activities  In  Tuberculosis  ~  ~ 

Description: 

a.  Improvement  in  methods  for  Isolating  and  identifying  genera 
and  species  of  Mycobacteria,  and  for  determining  drug  susceptibilities. 

b.  1.  Biologic  assays  for  isonlazld  (INH)  In  the  serum  of  Individuals 
of  different  racial  groups. 

2.  Stability  of  INH  In  frozen  plasma  and  serum. 

c.  Studies  on  the  serum  concentrations  oT  p-amlno  salicylic  acid  (PAS) 
using  a  new  form  of  PAS, 

d.  An  In  vitro  and  In  vivo  study  of  the  antl-tuberculous  activity 
of  chemically  pure  Isopropyl  isonlazld  (IPH). 

e.  The  transfer  of  drug  resistance  by  use  of  chemically  extracted 
and  purified  desoxy-ribose  nucleic  acid  (DNA). 

f.  The  effect  of  simultaneously  Injecting  M.  tuberculosis  and  yeast 
phase  Hlstoplasma  Into  mice. 

g.  The  correlation  of  histologic  changes  and  bacterlologic  findings 
from  tissue  sections. 

Progress; 

a.  The  laboratory  procedures  used  by  this  unit  for  isolating  and 
Identifying  mycobacteria  are  again  being  modi^-^d  to  Include  new  biochem¬ 
ical  methods  which  will  simplify  the  problems  of  distinguishing  the 
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"unclassified  atypical  tubercle  bacilli"  from  M.  tuberculosis  strains  and  from 
the  non-pathogenic  mycobacteria.  A  revised  edition  of  this  unit's  published 
procedures  is  being  prepared  for  printing  and  appropriate  distribution, 
b.  1.  Serum  concentrations  of  isonlasldJpNH)  are  being  assayed 
biologically  on  all  tuberculosis  patients  admitted  to  Fitzsimons  General 
Hospital  as  a  guide  to  the  INH  dosage  which  will  be  required  to  effect 
chemotherapeutic  concentrations  yet  not  cause  certain  toxic  effects 
which  develop  following  continued  administration  of  this  dru^.  High 
serum  INH  concentrations  may  lead  to  two  types  of  toxicity.  One  is  a 
neural  effect  which  may  be  delayed  or  prevented  by  the  simultaneous 
administration  of  pyridoxine  (Bg).  The  other  iy  the  development  of 
mental  aberrations  due  to  elevated  blood  ammonia  levels.  Increases 
in  blood  ammonia  concentrations  occur  in  all  individuals  taking  isoniazid 
though  not  all  patients  develop  mental  difficulties,  (See  the  Chemistry 
Division  Annual  Report  by  Dr.  Z.  Z.  Ziporin.) 

Since  the  discovery  that  Japanese  metabolize  isoniazid  to  inactive 
derivatives  far  more  rapidly  than  Caucasians,  serum  from  tuberculosis 
patients  of  other  racial  groups  receiving  isoniazid  has  been,  or  is  being, 
assayed  for  Isoniazid  concentrations.  So  far,  serums  from  three  distinct 
racial  groups  in  Malaya  (Malayans,  Tamils  and  Chinese)  have  been 
studies.  Results  suggest  that  the  Malayans  and  Tamils  inactivate  INH 
slowly  (similar  to  of  Caucasians)  whereas  the  results  on  the 

Chinese  are  more  consistent  with  those  ofi  the  rapidly  inactivatinjg 
Japanese.  A  study  is  in  progress  oh  the  serum  of  one  hundred  tuberculous 
patients  from  Amman,  Jordan.  The  results  of  both  these  studies  will 
be  presented  for' puiiblication  in  the  near  future, 

4- 


2,  During  the  past  twb  years  two  publications  from  other  labor¬ 
atories  have  presented  evidence  Indicating  that  Isoniazld  is  unstable  in 
frozen  plasma  and  serum.  The  authors  of  these  publications  suggested  that 
their  data  would  render  valueless  the  results  of  previous  work  done  on 
plasma  and  serum  isoniazld  concentrations.  In  both  these  studies  chemical 
assay  procedures  were  used  and  both  authors  suggested  that  the  bioassay 
technic,  which  measures  drug  inhibiting  activity  against  multiplying 
tubercle  bacilli,  is  not  sufficiently  accurate  to  detect  loss  of  isoniazld 
in  plasma  and  serum. 

Precise  quantitative  studies  in  this  division  during  the  past 
year  prove  conclusively  that  isoniazld  is  stable  in;frozen  plas^ia  and 
serum  for  a  period  up  to  six  months  and  perhaps  longer.  These  findings 
were  obtained  by  using  a  modification  of  the  bioassay  technic  first 
described  from  this  laboratory.  It  is  interesting  to  notq  that  the  two 
workers  referred  to  above,  who  published  on  the  instability  of  dsoniazid, 
now  agree  with  our  findings.  (See  publications.) 

c.  Studies  have  continued  on  the  serum  concentrations  of  p^amlno 
salicylic  acid  (PAS)  achieved  in  tuberculosis  patients  receiving  a  new 
form  of  PAS  which  is  trade*marked  PAS-C  (PAScorbate).  In  the  last 
annual  report  PAS-C  ferum  concentrations  were  compared  with  those 
obtained  with  other  forms  of  PAS,  The  findings  indicated  that  six 
grams  daily  of  PAS-C  achieved  serum  concentrations  equivalent  to  those  > 
obtained  with  12  grams  of  other  forms  of  PAS  tested.  At  that  time 
PAS-C  was  considered  to  be  a  complex.of  p-amino  salicylic  acid  and 
ascorbic  acid.  Considerable  detailed  investigation  on  PAS-C  in  this 


unit  (See  Chemistry  Division,  Dr.  Z.  Z.  Ziporin.)  has  now  shown 
that  PAS-C  is  not  a  complex  of  PAS  with  Vitamin  C  but  rather  a  highly 
purified  form  of  PAS  acid.  It  has  not  yet  been  determined  >»hy  sig¬ 
nificantly  higher  blood  concentrations  are  obtained  with  this  product 
as  compared  to  other  forms  of  PAS.  Tolerance  and  acceptance  of 
PAS-C  by  patients  continues  to  be  excellent.  Studies  on  the  unique 
biological  activity  and  biochemistry  of  PAS-C  will  continue  during 
the  coming  year. 

d.  Preliminary  in  vitro  and  in  vivo  studies  indicated  that  the 
isopropyl  derivative  of  isoniazid  (IPH)  was  inhibitory  to  certain 
isoniazid-resistant  strains  of  mammalian  tubercle  bacilli.  These 
results  sjugigested  that  the  mode  of  action  of  iproniazid  was  different 
than  that  of  isoniazid  (INH).  Further  studies  have  revealed  that  IPH 
is  inhibitory  in  vitro  and  in  vivp-  fwhite  mice)  only  for  isoniazid- 
resistant  M.  tuberculosis  strains  which  have  lost  the  ability  to  synthesize 
endogenous  catalase.  The  exact  signficance  of  these  observations 

has  not  yet  been  characterized.  In  collaboration  with  Dr.  Oscar  Reiss, 
Chief  Bioche  mist,  Webb  Institute  for  Medical  Research,  University 
of  Colorado  Medical  School,  further  investigations  are  to  be  made. 

e.  Extensive  studies  were  made  on  the  extraction,  purification, 
and  identification  of  desoxy  rlbose  nucleic  acid  (DNA)  obtained 

from  INH-reslstant  (INH-R)  strains  of  tubercle  bacilli.  This  DNA  will 
be  used 'ill  attempts  to  transfer  INH  resistance  to  drug -susceptible 
:ubercle  bacilli.  Considerable  difficulty  was  experienced  because 
the  cell  destruction  technics  ruptured  relatively  few  bacilli. 


Recovered  substances  exhibited  spectrophotometilc  absorption  character¬ 
istics  consistent  with  DNA  but  the  quantitative  yield  was  extrfmely  low. 
Also,  it  was  believed  possible  that  the  spectrophotometric  absorp|;lon 
tests  were  indicating  DNA  residues  and  not  the  unaltered  matarial  necess¬ 
ary  for  successful  transfer  of  resistance.  A  new  Shandon-Hughes  cell 
press  lias  been  Installed  and  the  studies  on  recovering  DNA  wi^  continue. 

^  f.  White  mice  were  injected  intravenously  with  M,_^uheL9.’i.L5i*lL 
strain  H37Rv  and  yeast-phase  Histoplasma  capsulatum  simultaneously 
and  the  extent  of  infection  at  5  to  8  weeks  determined  by  measuring 
density  of  mdutsi^  lungs  and  comparing  with  similar  measurements 
on  mice  injected  with  each  agent  alone.  Lungs  from  mice  receiving 
both  agents  showed  a  significant  increase  in  density  over  lungs  from 
mice  given  only  M.  tuberculosis  .  Those  given  yeast-phase  Histoplasma 
were  no  different  than  the  normal  (l.e.  unlnjected)  controls.  At 
autopsy,  only  M.  tuberculosis  could  be  recovered  by  culturing,  not 
Histoplasma,  Histological  studies  are  in  progtess  and  further  experi- 
rhents  are  planned  in  the  hope  of  explaining  why  unspocessful  infection 
with  yeast-phase  Histoplasma  should  enhance  infection  with  M.  tuberculosis. 

g.  This  is  a  cooperative  study  to  assist  the  Pathology  Service,  Fitz- 
slmons  General  Hospital  in  correlating  the  observed  histologic  changes 
with  bacteriologlc  findings  by  studying  the  growth  of  tubercle  bacilli: 
in  sections  of  surgically  removed  lung  tissue  cut  at  6  -  12  microns. 

Serial  rections  are  prepared  and  treated  with  special  stains  while 
alternating  sections  are  submitted  for  culture. 
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Preliminary  studies  were  made  using  lungs  of  mice  experimentally 
challenged  intravenously  or  intrapeiltoneally  with  virulent  tubercle 
bacilli.  Two  culture  technics  were  used; 

(1)  Cut  sections  were  placed  on  the  surface  of  an  Oleic  acid- 
albumin  agar  medium  (7H10)  and  incuhated  at  36°C,  then  examined  at 
weekly  Intervals. 

(2)  Cut  sections  were  placed  on  sterile  glass  microscope  slide 

or  cover  slips  and  Immersed  in  a  liquid  oleic  acid-albumin  medium, 

o 

then  incubated  at  36  C  and  examined  at  two  day  intervals  macroscop- 
Ically  and  by  low  gows;  microscopy. 

Preliminary  results  indicate  that  the  culture  technic  using  sec¬ 
tions  affixed  to  glass  slides  or  cover  slips  immersed  in  liquid  medium 
is  superior  to  the  use  of  a  solid  medium.  Growth  of  tubercle  bacilli 
was  observed  in  as  short  a  time  as  4  days  of  incubation  using  this 
experimental  approach. 

Studies  applying  these  technics  to  human  lung  tissue  |fken  at 
surgery  are  now  underway. 

Summary  and  Conclusions} 

a.  Tub_e_rcu^osi£  laboratory  procedures  are  being  revised  and 
simplified,  permitting  isolation,  identification,  and  drug  suscep¬ 
tibility  studies  to  be  completed  in  two  to  four  weeks, 

b.  Results  of  microbiologic  assays  for  serum  Isoniazld  (INH) 
are  being  used  to  control  drug  dosage  and  to  characterize  different 
racial  groups  into  rapid  or  slow  inactivators,  of  this  drug,  Rfsults  of 
bioassays  have  shown  that  INH  is  stable  in  frozen  plasma  anif  serum. 


c.  P-amino  salicylic  acid  (PAS)  concentrations  in  serums  of 
patients  receiving  PAS>C  are  higher  and  remain  higher  in  comparison 
with  levels  from  patients  receiving  other  forms  of  PAS.  Patient 
acceptance  and  tolerance  of  PAS«C  Is  remarkable. 

d.  The  mode  of  action  of  isopropyl  isonlazld  (IPH)^  seems  to  be 
different  than  that  of  isonlazld  (INK)  since  IPH  is  inhibitory  to  certain 
INH*resistant  tubercle  bacilli  both  In  vitro  and  in  vivo  . 

e.  Desoxy-rlbose  nucleic  acid  ^I^NA)  is  being  recovered  and 
purified  from  drug -resistant  tuberculosis  strains.  This  DNA  will 
be  used  in  resistance  transfer  studies. 

f.  Although  apparently  failing  to  survive  in  intravenously 
injected  mice,  yeast-phase  Hlstoplasma  appears  to  enhance  infection 
with  M«  tuberculosis  Injected  concomlttantly , 

g.  Special  culture  technics  have  been  devised  to  enha<n:ce 
the  growth  of  tubercle  bacilli  from  surgically  resected  lung  tissue. 
Sections  of  lung  tissue,  (6  •  12  microns  thick)*  from  experimentally 
Infected  mice,  are  placed  on  glass  cover  slips  or  slides  and 
immersed  in  an  oleic  acid-albumin  liquid  medium  for  Incubation, 
These  have  given  positive  results  in  4  to  8  days.  Studies  are  being 
continued. 

List  of  Publications; 

Stability  of  Isonlazld  in  Plasma  and  Serum,  W,  C.  Morse, 

J.  M,  Lacerte,  N,  J,  Pickering  and  L.  R.  Kuhn..  Transactions  of 
the  2l3t  VA-Armed  Forces  Conference  on  the  Chemotherapy  of  Tuberc¬ 
ulosis,  VA  Central  Office,  Washington  25,  D.  C.  American  Review  of 
Respiratory  Diseases.  Both  in  press  to  be  published  in  1962, 
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Infection  of  mice  with  intravenously  injected 
Histoplasma  capsulatum  in  the  yeast  phase  wa»  un¬ 
successful.  Yeast  phase  Histoplasma  appears  to  grow 
o 

well  at  40  C.  A  review  of  three  years'  experience 
with  serology  in  pulmonary  fungus  diseases  has  been 
coinpleted . 
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Task  No.  Cardtopulmonary-renal  Diseases 

Sub'task  No.  4»4  Mlcrobloloj^lcal  Aspects  of  Research  and  Preventive  Medicine 
Activities  In  Mycotic  Infections  ~  ” 

Descriptions 

a.  Attempts  to  produce  experimental  Infection  with  yeast'phase 
Hlstoplasma  capsulatum. 

b.  Growth  of  yeast-phase  Hlstoplasma  at  higher  than  human  body 

o 

te  mperatures . 

c.  Cultural  and  serological  tests  In  patients  with  pulmonary  disease. 
Progress! 

a.  Laboratory  acquired  infections  represent  a  hazard  to  personnel  hand¬ 
ling  the  mycelial-phases  of  Hlstoplasma  and  Coccidioides .  Use  of  the  yeast- 
phase  of  Hlstoplasma  for  injecting  mice  intravenously  should  reduce  this  ^ 
hazard  and  increase  the  use  of  experimentally  infected  animals  for  thera¬ 
peutic  and  other  studies..  Accordingly,  Hlstoplasma  capsulatum  was  success¬ 
fully  maintained  in  the  yeast-phase  for  injecting  mice.  Although  the  in  vitro 
yeast-phase  woifld  se-em  to  be  more  closely  related  to  the  tlssue'phase  of  this 
fungus,  we  have  not  succeeded  in  producing  progressive  Infection  In  mice 
Injected  intravenously  with  yeast-phase  c ultures .  .  It  may  be  that  the  initial 
resistance  to  the  hody  defense  mechanisms  Is  lacking  in  such  cultures.  Also, 
when  yeast-phase  cells  were  Injected  simultaneously  with  M«  tuberculosis. 
Hlstoplasma  could  not  be  cultured  from  tissues  five  to  eight  weeks  after 
Injection,  However,  infection  with  M,  tuborculosls  appeared  to  have  been 


enhanced  in  these  animals  (see  report  from  the  Tuberculosis  Section). 

Last  year,  we  reported  unsuccessful  attempts  to  infect  rabbits  with  yeast- 

phase  Histoplasma.  However,  since  these  animals  liave  a  CQnsiderably 

o  o 

higher  body  temperature,  (39-40  C),  than  mice,  (37.50C),  this  was 
thou  t  tor.be  a  contributing  factor. 

b.  Some  years  ago,  the  senior  Investigator  found  that  temperatures 
slightly  in  excess  of  normal  human  body  temperatur  e  were  unfavorable 
to  the  growth  of  Cryptococcus  neoformans  in.  vitro  and  in  vivo.  As 
Indicated  in  (a),  it  was  considered  that.  Histoplasma  capsulatum  might 
show  a  similar  deleterious  effect  from  such  an  environment  and  that 
this  might  then  be  useful  as  an  adjunct  to  chemotherapy.  Although 

O 

only  rough  quantitative  estimates  were  made,  yeast-phase  Histoplasma, 
unlike  Cryptococcus,  appears  to  grow  equally  well  at  human  normal  and 
^ver  temperatures.  o 

c.  Cultural  and  serological  support  in  mycology  for  the  Pulmonary 
Disease  Service  of  Fltzsimons  General  Hospital  has  been  maintained. 

O 

Captain  May,  M.  C.,  of  the  Pulmonary  Disease  Service,  has  just  com- 
pi  eted  a  study  of  the  serological  findings  from  our  records  and  Interpreted 
these  in  the  light  of  clinical  progress  of  patients.  A  paper  prepared  by 
Captain  May  from  this  study  won  for  him  the  prize  given  annually  by 
the  Fltzsimons  General  Hospital  for  papers  preseixed  by  residents. 

Summary  and  Conclusions; 

Infection  of  mice  with  intravenously  injected  Histoplasma^  capsulatum 
in  the  yeast-phase  was  unsuccessful.  Yeast-phase  Histoplasma  appears 

■O 

to  grow  well  at  40  C.  A  review  pf  three  years'  experience  with  serology 
in  pulmonary  fungus  diseases  has  been  completed. 
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A  qualitative  and  quantitative  laboratory  and  clinical 
study  of  pyelonephritis  was  begun  in  order  to  define  adequate 
treatment  and  Incidence  of  relapse.  A  study  of  adeno  and 
Influenza  viruses  in  three  population  groups  was  begun.  A 
study  of  staphy'^coccus  carriers  indicates  that  there  is  an 
unusually  low  nasal  carrier  rate  for  coagulase -producing  staphyl¬ 
ococci  in  this  area.  However,  "hospital  types"  appear  to  be 
increasingly  common  in  non-hospital  personnel.  Furacin  spray 
and  bacitracin  ointment  did  not  remove  coagulase-positive 
staphylococci  from  the  external  nares  of  carriers. 
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Project  No.  6X60«01"001  INTERNAL  MEDICINE 
Task  No.  Cardiopulmonary  .-renal. Pis  ease 

Sub-task  No.  4-5  Microbiological  Support  for  Preventive  Medicine  and  Clinical 
Research  in  Infections  other  than  Tuberculosis  and  the’~Mycoses 

Description: 

a.  A  study  utilizing  precise  bacteriologic  methods  for  quantitative 
urine  cultures  and  an  evaluation  of  therapeutic  measures. 

b.  A  study  of  viruses  associated  with  chest  diseases,  both  chronic 
and  acute. 

c.  A  study  of  the  pathogenic  Staphylococcus  carrier^ state  in 

a  hospital  population,  with  emphasis  on  methods  of  treating  carriers. 

Progress: 

a.  1.  Pyelonephritis  is  an  important  but  commonly  overlooked 
disease.  Recent  studies  have  shown  that  a  quantitative  bacteriological 
study  of  patient's  urine  is  a  valuable  measure  of  the  extent  of  infection 
and  therapeutic  progress.  The  Department  of  Medicine,  Pitzsimons 
General  Hospital,  requested  this  division  to  collaborate  with  the 

^  O 

Pediatrics  Service  in  a  study  Involving  precise  bacteriologic  methods 
for  quantitative  urine  cultures.  The  results  of  these  studies  will  be  o 
used  to  define  an. adequate  duration  of  treatment  for  complicated  and 
uncomplicated  urinary  tract  infections,  and  to  determine  the  incidence 
of  clinical  and  bacteriologic  relapse  following  two  therapeutic  regimens. 

2..  The  project  was  started  by  evaLu.atlng  methods  of  collec¬ 
tion  and  methods  of  accurately  counting  . and  idjentifying  orpanisms  found 
in  patients  with  bacteriuria.  Collection  methods  used  at 'Pitzsimons 
General  Hospital  were  found  to  be  satisfactory  If  the  urines  were 
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delivered  to  the  laboratoiy  promptly.  Delay  in  delivery  was  accompanied  by 
decre^sjn^  numbers  of  viable  organisms  more  frequently  than  the  expected 
increase.  Methods  of  bactetiologic  evaluation  Included  gram  stain, 
pour  plates,  and  glass-rod  streak  plates  from  undiluted  through  the  10^ 
dilution  of  urine.  All  plates  were  prepared  in  duplicate.  The  streak 
plates  gave  somewhat  higher  counts,  than  pour  plates,  but  had  the 
disadvantage  of  being  uncountable  in  the  presence  of  spreading  and 
swarming.  Only  a  minimum  count  of  10,  000  organisms  per  ml  of  urine 
is  considered  positive  for  urinary  tract  bacteriuria.  Antibiotic 
sensitivities  were  determined  and  selective  media  were  employed  for 
rapid  identification.  Interpretation  of  results  will  follow  clinical 
evaluations . 

3.  To  date,  400  urines  have  been  cultured  by  the  methods 
outlined.  Sixty  of  the  400  urines  cultured  had  counts  of  10,  000  or 
more  bacteria  per  ml.  The  organism  most  frequently  cultured  >ras 
E._c^n_  with  nineteen  cultures  positive.  Pseudomonas  was  cultured  nine 

times ,  _Pj_oteus_  and  J^^r<^a_ct_e_r  four  times  each.  Other  organisms  cultured 

« 

were  Par"colon  sp.,  Staphyloccus  and  Enterococcus.  Mixed  infections 
were  not  uncommon.  Twenty  of  the  significant  positive  cultures  were 
E^_^q^U  and  other  P20^^^s_sp. ,  Pi,eud£mor^j  sp.  or 

4.  A  study  of  fifty  patients  . is  .projected.  To  date  no  patient 
has  completed  the  six-month  follow-up  period.  Five  patients  have  been 
studied  through  four  months. 

b.  1.  The  Pulmonary  Disease  Service  of  Fltzsimons  General  Hospital 
requested  direct  support  in  studies  of  viruses  associated  with  chest  diseases. 
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both  chronic  and  acute.  Facilities  for  these  studies  were  made 
available  in  Avgust  1961,  the  viruses  studied  to  be  limited,  at  present, 
to  the  adeno  and  influenza  groups. 

Collection  of  material  from,  patie nts  was  started  in  September 
1961  from  three  different  groups* 

1.  In-patlents  with  acute  respiratory  disease  (ARD)  hospitalized 
in  the  non-tuberculosis  wards  at  Fitzsimons  General  Hospital.  Patients 
for  study  were  selected  by  the  Ward  Doctor.  .  . 

ii.  Patients  in  the  upper  respiratory  infection  (URI)  ward  at 
Fort  Carson  Army  Hospital. 

ill.  Patients  from  Lowry  Air  Force  Base.  Specimens  from  this 
group  were  collected  and  forwarded  to  the  Department  of  Medicine, 
Colorado  Medical  School. 

2.  Throat  washings  and  acute  blood  samples  have  been  collected 
on  297  patients.  C_onvaJe£cent^  blood  has  been  obtained  on  approximately 
35*70  of  these  patients  and  serologic  tests  using  influenza  A  and  B  and 
adenovirus  group  antigens  have  been  completed.  Significant  diagnostic 
titres  to  adenovirus  group,  were  demonstrated  in  59<7a  of  the  sera  tested. 
Thirteen  percent  were  positive  for  influenza  B.  Only  one  serum  showed 

a  significant  increase  in  titre  to  the  Influenza  A  antigen.  Throat 
washings  from  patients  with  sigalfLcant  complement-fixing  titres  yere 
passed  through  10  -  12  day  hen's  eggs.  Influenza  B  virus  has  been  isolated 
from  three  of  the  throat  washings  to  date. 

3.  Throat  washings  from  all  cases  are  being  passe^  in  cell 

2 

lines  (Hela,  MK,  ),  Cytopathogenic  effects  have  been  observed 


in  approximaiely  30<^?o  of  the  cells  inoculated.  Adenovirus  type -specific 
antisera  is  being  prepared  to  determine  which  type  was  present  this 
past  winter. 

4.  All  sera  collected  were  tested  for  the  presence  of  cold- 

$ 

agglutinins  and  significant  titres  were  obtained  in  21<7o  of  the  tests. 

No  evidence  for  the  publicized  influenza  B  epidemic  was  found. 

However,  some  cases  of  influenza  B  were  noted  at  Fort  Carson  between 
17  January  and  20  February.  During  this  period  Id'^o  of  sera  tested  had 
significant  rises  in  complement-fixing  antibodies.  This  was  not  seen 
in  the  Fitzsimons  or  Lowry  groups  and  was  not  reported  in  the  civilian 
population  of  Colorado  Springs. 

5.  Studies  on  the  material  collected  this  past  season  is 
continuing, 

c,  1.  With  the  consent  of  the  Flt.zsimons  General  Hospital  Rece.arch 
Committee  and  the  Departments  of  Surgery  and  Medicine,  a  study  of 
pathogenic  staphylococci  in  the  Post  population  and  in  the  hospital  was 
begun.  Several  years  ago,  a  study  of  the  nasal  carrier  rate  for  coagulase- 
positive  staphylococci  in  the  hospital  population  had  indicated  a  much 
lower  rate  than  is  usually  reported,  i.e.  20-30*^  compared  to 
During  the  past  year,  nasal  cultures .  were  taken  from  all  personnel  and 
dependents  who  are  given  annual  chest.  X!»rays  and  tuberculin  tests.  . 

A  much  lower  carrier  rate  than  is  usually  reported  for  an  urban  population 
again  was  noted.  On  the  other  hand,  among  the  fewer  carriers  there 
was  a  higher  percentage  of  penicillin-resistant  staphylococci  and  the 
so-called  “hospital  epidemic  strains"  showing  susceptibility  to  plages 
80-81  than  was  expected.  It  is  possible  that  this  reflects  an  increasingly 
commoner  carrier  state  with  penicillin-resistant  and  '’hospital  pliage  types" 
among  non-hospital  groups. 


2.  The  external  nates  of  all  newborn  Infants  and  thoit  mothers 
are  being  cultured  prior  to  their  release  from  the  hospital.  Thes^  are 
again  cultured  six  weeks  later  when  they  return  to  the  Pediatrics 
Service.  Interesting  flndtitgs  are  already  apparent;  namely,  that  not 
only,  do  some  acquire  "hospital  typesf  following  hospitalization,  but  that 
some  mothers  now  are  carriers  of  these  types  prior  to  hospitalization. 

The  study  will  soon  be  extended  to  patients  on  arrival  for  surgery 

and  before  discharge. 

3.  In  collaboration  with  the  Ear^Nose -Throat  Service,  .  attempts 

were  made  to  eliminate  the  nasal  carrier  state  by  means  of  furacin 

nasal  spray  and  bacitracin  ointment  applied  to  the  external  nares  in 

some  twenty-five  persons  who  had  repeatedly  positive  cultures  of 

coagulase-positive  staphylococci.  Although  a  few  persons  in  each 

group  appeared  to  lose  their  coagulase-positive  staphylococci,  the 

great  majority  of  carrier  states  persisted  despite  treatment.  Other 

% 

substances  also  will  be  tried* 

4.  Commercial  availability  of  standard  bacteriophages  and  new 
techniques  have  simplified  the  phage-typing  procedure  and  greatly 

increased  the  numbers  of  staphylococci  which  can  be  typed  per  unit  time. 
Summary  and  Conclusions; 

a.  A.  qualitative  and  quantitative  laboratory  and  clinical  study 
of  pyelonephritis  was  begun  In  order  to  define  adequate  treatment  and 
incidence  of  relapse.  Fifty  patients  will  be  studied.  To  date,  400 
specimens  have  been  examined,  but  only  five  patients  followed  through 
four  mohths. 


-2/ 


b.  Facilities  for  respiratory  virus  studies  were  acquired  and 
personnel  trained.  A  study  of  adeno  and  influenza  viruses  in  three 
groups  was  begun. 

c.  1.  Fitzsimons  Post  personnel  show  an  unusually  lov^  nasal 
carrier  rate  for  coagulase-positive  staphylococci,  but  many  carriers- 
now  harbor  penicillin-resistant  and  "hospital  types”,  probably  reflect- 
ing  an  increase  in  carriers  of  this  description. 

2.  Some  newborn  infants  and  mothers  appear  to  acquire 

"hospital  types"  during  hospitalization,  but  some  mothe'rs  harbor  them 
prior  to  hospitalization.  • 

3.  Furacin  nasal  spray  and  bacitracin  ointment  failed  to 
remove  coagulase-positive  staphylococci  from  the  external  nares 
of  carriers. 

Publications; 

None . 
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Ikolasslfied 

Thla  project  Is  inactive  except  for  observation 
ot  the  long-term  survival  animals.  There  are  seven 
survivors,  ranging  from  6  to  years  with  varlotis 
prosthetic  materials  replacing  the  thoracic  aorta. 
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Sob-taidc  So,  5~12  A  StaAy  of  the  Vetilous  Plastic  Materials 

In  Arterial  grafting 


Dasozdpticat 

A  study  of  the  effioiency  of  'mrious  eynthetio  materials 
for  use  as  large  vessel  prostheses. 

Progress t 

During  this  fiscal  year  one  animal  expired.  It  had 
survived  3*~3/4  years  ulth  a  Teflon  fabric  graft.  Death  iras 
due  to  embolism  of  the  mesenteric  vessels  vith  resultant  necrosis 
of  the  small  boirel*  There  ms  no  evldenoe  of  erosion  of  the 
Teflon  prosthesis}  however)  there  ms  a  mature  thrombus 
attached  to  the  inner  surdTaoe  of  the  prosthesis.  This  was 
probably  the  origin  of  the  asiboll. 

There  are  seven  remaining  dogs  containing  prostheses  of 
varioTis  materials)  from  6  to  7i  years  of  age.  At  present  these 
animals  are  oUnlcally  normal. 

Summaiy  and  Conolvuslonst  • 

Bone.  Long-term  survival  studies  will  continue  on  the 
remaining  animals. 

list  of  Publloatlonss 

None  during  the  ourrent  year. 
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Dholasslfied 

In  addition  to  atherosolerosls,  Mooh  needs  to  be 
knosn  oonoeming  the  interaction  oj^  nutrition  and 
olroulatory  physiology.  Bbqperlnsnts  have  been  initiated 
to  study  the  interrelationiblps  of  speoifio  nutrients 
and  states  of  nutrition  to  this  system  by  means  of  a 
previous-starvation  teohnlqxae.  Hethodology  development 
for  this  eoric  is  still  in  progress. 
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vaaottlar  aratea 


Description t 

Such  clinical  probleas  as  essential  bypertipsion  and 
atherosclerosis  have  pointed  ovit  t^e  necessity  of  a  more 
thorou^  mderstanding  of  the  haaio  interrelations  hetireen 
nutrition  and  the  oardiovasoalcu^  system.  To  this  end»  esperi- 
ments  have  bean  planned  using  rabbits  to  study  the  neural  and 
endoerine  pathways  of  nutritional  influences  on  the  olroulatoiy 
system*  Initial  trials  involve  the  effects  of  starvation. 

Later  erperimants  will  Involve  food  deprivation  to  achieve  a 
base  line  fxum  which  the  effects  of  individual  nutrients  may 
be  studied.  Cardiac  output ,  blood  pressure^  blood  volume  and 
related  paraaieters  are  being  studied* 

Progress  s 

In  oirder  to  measure  cardiac  output  and  vascular  resistance 
in  unanesthetized  rabbits  over  a  period  of  weeks »  it  was  found 
neoess£U7  to  liplant  chronically  Silurtlo  catheters  (Dow- 
Coming)  near  the  heart  via  the  common  oarotid  and  Jugular 
vessels.  It  was  found  that  the  functional  use  of  the  arterial 
catheter  does  not  ordinarily  last  beyond  one  week,  seemingly 
due  to  movement  of  the  oathetW  tip  rather  than  throniboelsa 
To  avoid  this  difficulty^  an  SKteamal  bcdy  counting  isotope 
technique  has  Ifaen  tested  idiieii  makes  it  unnecessaiy  to  use 


n 
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an  arterial  catheter.  Venous  oatheterlaation  is  desirable 
for  injection  of  the  tracer.  It  has  eQso  become  apparent 
that  the  determination  of  blood  pressure  by  electronic 
sphygmomanometxy  involves  some  difficulties.  For  these 
reasons  it  has  been  decided  to  Tise  dogs  for  these  experi- 
nents.  Cardiac  output  by  dye  dilution  and  blood  pressure 
by  sphygmomanometxy  in  the  conscious  dog  have  been  developed. 
Comparisons  of  the  external  counting  method  to  the  dye  method 
for  cardiac  output  are  noir  being  made  and  it  is  anticipated 
.  that  the  former  technique  sill  be  employed. 

Summary  and  ConolT;islon8S 

Vhlle  developing  cardiovascular  procedures  in  the 
rabbit  for  these  experiments,  a  number  of  inherent  dis¬ 
advantages  have  been  found  vith  this  animal.  For  this  resuaon, 
techniques  are  nou  being  developed  by  which  a  ccnplete  analysis 
of  the  oirculatoxy  system  can  be  made  in  the  tmanesthetized 
dog.  This  includes  cardlcu>  output,  vascular  resistance  and 
volume  by  isotope-dilution  techniques  and  arterial  blood 
paessnre  by  electronic  sphygmomanometry. 

list  of  Publications s 
None. 
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In  a  oontinuing  study  of  tracheal  prostheses) 
five  series  of  aninalS)  totaling  tventy-eig^t  dogS) 
have  been  oonduoted.  ^Riree  of  these  have  been 
failures)  the  other  tvo  series  are  still  being 
folloired.  One  series  is  not  an  acceptable  result 
b\xt  indicates  it  may  shoir  increased  longevity.  The 
final  series  is  too  early  to  predict  results.  The 
best  longevity  to  date  has  been  fifteen  months. 
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Sroiect  ITo*  6X60-01-001  ImlBkMAL  MSDI^TIHB 

Task  No.  01  Cardiopulaionary-Senal  Diseases 

Sub-taedc  Wo.  7-10  Study  In  Beplaeement  of  Thoraolo  and 

Cervleal  Trachea 

Description  t 

e 

Evaluation  of  various  prosthetic  materials  and  various 
methods  of  fixation  of  segmental  tracheal  prostheses  in  an 
attempt  to  develop  methods  and  materiails  for  tracheal  re¬ 
placement  in  patients  with  tracheal  stenosis ,  deformity, 
neoplasia  or  trauma. 

e 

Progress s 

*  During:  the  current  fiscal  year  five  series  of  animals 
have  been  initiated  and  are  in  various  phases  of  study.  One 
series  (#10)  was  reported  during  the  previous  year  but  was 
still  being  observed. 

Series  10 «  These  prostheses  had  an  ixmer  and  outer 
surface  of  Dacron  cloth  irith  a  Silastic  rubber  core  contaiz^ 
ing  lO/lOOO  inch  thick  rings  of  stednless  steel  1.3  to  2  mm 
wide  to  simulate  tracheal  rings.  Overall  thickness  was 
approximately  1  mm. 

Fixation  iras  irith  3-0  Dacron  sutures.  Buttresses  were 
replaced  by  a  ring  of  Silastic  covered  Dacron  suture  uhioh 
iras  so  sized  as  to  fit  snugly  around  the  trachea  containing 
the  prosthesis.  This  assured  a  close  fit  betireen  the  trachea 
and  prosthesis. 
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In  this  series  the  traohea  was  carefully  dissected  free 
from  stirrotinding  tissues  only  enou£^  to  permit  proper  fixation 
In  an  atteiqpt  to  create  sdnlntal  dlstiirbanoe  to  vasculature. 
Also,  foiir  of  the  mattress  sutures  on  each  suture  line  were 
tied  together  with  their  mates  on  the  opposite  suture  line  to 
minimize  longitudinal  stress  on  the  suture  line. 

Of  five  animals  In  this  series,  one  died  at  ^  months 
with  leirge  grantilatlons  and  stenosis.  Two  survived  to  10 
months,  one  to  13  months.  The  final  animal  Is  alive  at  13 
months.  (Riere  is  some  loosening  of  suttires  and  sli^t  surface 
infection,  but  the  site  appears  quite  well  stabilized. 

Series  11 «  Four  dogs  received  a  solid  Terpolymer 
prosthesis  fabricated  by  the  Army  Prosthetic  Hesearoh 
laboratory,  Valter  Heed  Amy  Medical  Center.  Two  were  in¬ 
serted  using  no  suttires,  fixation  being  achieved  with 
Eastman  910  adhesive  (methyl-2-cyanoaorylate).  One  dog  died 
at  surgery  from  anesthesia.  The  other  succumbed  at  3-^  months, 
two  weeks  after  the  loose  prosthesis  was  removed,  allowing 
the  trachea  to  stenose. 

Two  prostheses  were  inserted  using  the  Eastman  adhesive 
with  sutxures.  One  survived  10  months,  death  being  due  to 
stenosis  after  the  loose  prosthesis  was  eaQ>elled  by  the 
animal.  The  other  is  alive  at  7  months,  ediows  moderate 
granulations  and  sll^t  Infection.  This  series  is  considered 


a  failtire 
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Series  128  tnds  series  used  the  same  prostheses  and 
technique  aus  Series  10,  exoept  the  stainless  steel  siqiport 
was  a  spiral  instead  of  rings,  and  Kastman  910  adhesive  was 
utilized  along  with  suturese 

Five  dogs  were  utllizedo  Four  died  within  4  months  doe 
to  failure  of  the  prostheseso  inula  was  probably  due  to  over 
sterilization,  idiloh  caused  the  layers  of  the  prosthesis  to 
separate  with  resultant  asphyziaD  The  other  animal  is  alive 
at  11  months.  However,  the  prosthesis  is  becoming  loose, 
there  Is  sUgh'l:  't^o  moderate  granulation  and  infection. 

Series  13 1.  The  prosthesis  used  was  of  solid  Terpolymer, 
as  in  Series  11,  to  which  a  Dacron  and  foamed  Terpolymer 
cuff  had  been  affixed  at  eetch  end  to  allow  tissue  growth  to 
form  a  bond  between  the  prosthesis  and  trachea.  The 
prostheses  were  secttred  with  Kastman  910  adhesiwe  and 
sutures.  Four  dogs  were  utilized. 

One  dog  died  from  postoperative  pneumothorax.  Two  died 
(4  and  7  weeks)  from  the  prosthesis  loosening  and  moving 
with  resultant  stehosls  at  the  graft  site,  mie  last  animal 
is  alive  at  7  months  but  has  severe  dyspnea  from  stenosis 
which  has  reduced  the  diameter  of  the  tracheal  lumen  by 
greater  than  50^» 

Series  148  mils  series  used  a  prosthesis  identical  to 
Series  12.  Eastman  910  adhesive  was  used,  however,  only  four 
mattress  sutures  were  placed  in  each  suture  line.  The  matching 
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sutiires  from  each  sutiire  line  vere  tied  together  spanning 
the  outer  longitudinal  surface  of  the  prosthesis  to  redtuse 
the  longitudinal  stress  on  the  sutwe  lines  o 

There  vere  9  animals  in  this  seriess  There  vere  3  early 
deaths)  one  each  at  2  and  7  veehs  from  pneumonia  and  one  dog 
van  inadvertently  euthanatized. 

^Hiree  others,  alive  at  2,  3  and  4  months,  are  failures 
due  to  fragmentation  of  the  prosthesis,  probably  due  to  re¬ 
peated  sterilization  of  the  prosthesis  with  resultant  separap- 
tion  of  the  layers* 

The  remaining  three  are  alive  at  4»  ^  and  7  months* 

One  (4  ^nths)  has  loosened  and  become  infected*  One  (6 
months)  shovs  sll^t  granulations,  no  evidence  of  infection 
and  is  considered  fair*  The  other  (7  months)  is  infected, 
has  some  ptus  and  debris  but  shovs  no  signs  of  immediate 
failure)* 

Series  15  8  This  is  the  same  basic  prosthesis  as 
Series  12  and  I4,  using  forir  mattress  suttires  on  each  suture 
rov  and  tied  together  longitudinally  as  in  Series  14o  The 
mattress  sutures  vere  tied  over  an  encircling  Silastic 
coated  Seusron  ring  idiloh  served  eus  a  buttress*  !nie  prosthesis 
vas  placed  deeper  into  the  trachea,  so  that  the  sutures  vere 
placed  betveen  the  second  and  third  interoartllagenous  ring* 
The  oartilagenotis  rings  overlying  the  prosthesis  vere  brou^t 
snug  about  it  by  a  mattress  suture  connecting  the  free 
cartllege  ends* 
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Tno  of  the  prostheses  were  glued  Tising  the  Eastman  910 
adhesive  to  supplement  the  sutureso  One  dog  died  at  one 
month  from  anesthesia  during  broncho scopy.  The  prosthesis 
was  satisfactory o  ^le  other  dog  is  alive  at  4  months,  has 
evidence  of  infection  but  no  granulations.  The  cranial  suture 
line  is  quite  loose. 

Foxu*  prostheses  were  placed  without  use  of  the  adhesive. 
At  two  months  following  surgery  all  appear  good  but  more 
time  is  needed  for  final  evaluation. 

^immary  and  Cionolusionst 

This  past  year,  five  series  of  dogs  have  been  utilized 
to  continue  our  study  of  tracheal  prosthetic  materials  and 
methods  of  fixation.  Monthly  bzonchosooplc  examinations  are 
performed  to  oontlnually  evaluate  the  progress  of  the  dogs. 

Thus  far,  no  satisfactory  solution  to  a  tracheal 
prosthesis  has  been  found.  Experience  gained  indicates  t 

(a)  The  Eastman  910  auihesive  is  of  no  advantage 
for  the  Terpolymer  or  Dacron  and  Silastic  prostheses.  It 
does  not  permanently  bond  the  prosthesis  to  the  trachea. 

(b)  Althou^  the  prosthesis  should  be  as  thin  as 
preustlcable,  it  shoiild  have  enou^  rigidity  to  prevent 
crimping  and  pleating  which  creates  dead  epace  between  the 
prosthesis  and  trachea.  Mhen  this  occurs,  infection  and 
granulation  seems  inevitable. 


7-10,  Summary  and  Conoltisions,  Cont'd 

(c)  The  iise  of  ei^t  mattress  sutures  on  each 
suttire  row  appears  preferable  to  fours  Four  sutures  do  not 
give  adeqTiate  fixations 

Further  study  will  Investigate  new  materials  as  th^ 
become  avallablSs  Also,  better  methods  of  fixation  and 
sin^ler  techniques  will  be  atteapteds 
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A  computer  controlled  system  utilizing  an  RCA  301  Electronic 
Computer,  20K  memory  capacity,  paper  tape  input,  output,  monitor 
printing  device,  and  Data  Record  File  Is  being  developed.  A 
Flexowrlter-Selectadata  complex  will  be  utilized  for  generating 
punched  paper  tape  and  printing  some  contents  of  the  computer 
High  Speed  Memory  dumped  on  paper  tape. 

a 

A  con^uter  simulated  model  of  disability  evaluation  in  diseases 
of  the  chest  Is  being  programmed.  This  model  utilizes  some  476 
Individual  Items  of  administrative,  medical,  and  laboratory  data 
per  patient  from  the  patient's  medical  record.  Many  of  these 
Items  recur  In  multiple  sequences  for  each  patient.  The  object  Is 
to  develop  a  logic  system  for  deriving  a  cllnlo-patho-physlologlcal 
classification  of  pulmonary  Insufficiency  equated  In  degrees  of 
disability. 


In  Addition  to  the  defined  principal  problem  the  data  and 
computer  programming  permits  actions  of  model  simulation,  process 
control,  information  storage,  analyses  and  synthesis  of  probabil¬ 
ity  tables  translating.  Indexing  and  compiling  in  various  medical 
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Project  No.  6X60-01-C01 

Task  No.  01  -  CardiopulnsonaTy-remal  Diseases 


Sub-task  No.  8-1  A  Study  of  the  Applicatioai  of  Electronic  Data 
Processing  in  Medical  Research  and  Clinical  Practice: 
The  Development  of  A  Logic  System  for  Classifying 
p^ilmonary  Disability 


Description: 


This  research  effort  has  been  conceived  and  organized  to 
study  the  utilization  c£  electronic  data  processing  arts  and 
sciences  in  clinical  medicine  ind  medical  research  as  practiced 
in  the  U.  S.  Army  Medical  Corps. 


As  an  Initiating  approach  to  explcring  this  broad  research 
area  of  high  generality  a  particular  problem  of  low  generality 
has  bean  conceived,  designed  and  organized  for  operation  in  the 
environment  of  a  computer-controlled  center.  The  particular 
problem  is  the  development  of  a  logic  system  for  deriving  a 
clinico-patho-physlologic  classificaticr.  cf  pulmonary  Insuffi- 
cience  equated  to  the  degree  of  disability  fcr  military  service. 
In  military  msuicice  rhcrc  is  a  r.ead  for  a  standardized  system 
for  objectively  evaluating  degrees  of  physica’.  disability  and 
fitness  for  use  in  military  medical  installations  on  a  world 
wide  basis. 

The  problem  is  organized  around  a  system  designed  to  provide 
computer  programmed  simulation  of  the  disability  evaluation  prob¬ 
lem.  The  computer  will  be  programmed,  throu^  appropriate  data 
and  Instructions,  to  behave  as  if  it  were  the  actual  physical 


system.  To  produce  «  reslistlc  state  of  simulation  the  processes 
of  the  system.  Including  both  physical  and  mental  actions,  must 
be  fo«,rmulated,  through  mathematical  techniques  and  symbolic  logic. 
Into  a  model.  In  this  way  a  study  can  be  made  of  the  concepts 
and  hypotheses  as  to  how  the  system  works.  Its  resulting  decisions 
of  strategies  and  values,  and  to  discriminatory  level  of  these 
decisions  relative  to  alternate  lines  of  action. 

The  data  pool  required  to  process  such  a  logic  system  embraces 
nearly  the  entire  patient's  medical  record.  Table  No.  1,  Record 
File  Structure,  summarizes  the  composition  of  Information  utilized 
In  this  problem.  In  Its  current  form.  In  our  system,  the  Indivi¬ 
dual  patlent-flle  contains  approximately  476  separate  Items  of 
Information  per  patient.  These  Items  cover  the  gamut  of  adminis¬ 
trative,  medical,  and  laboratory  data  required  to  evaluate  a 
problem  of  pulmonary  Insufficiency  In  disability  profiling.  As 
previously  stated,  It  Is  currently  estimated  that  some  10,800,000 
characters  of  Information  will  be  functioning  In  the  simulated 
computer  model  at  the  peak  of  Its  activity.  Such  a  model  Is  de¬ 
signed  to  function,  when  properly  verified,  on  a  dally  basis  In 
line  medical  evaluation  problems  In  a  computer  controlled  center. 

In  addition  to  the  patient  file,  clinical  and  laboratory 
data  on  approximately  1000  normal  subjects,  studied  at  the  time 
of  annual  physical  examination,  are  Included  In  the  system.  These 
data  will  function  as  comparative  and  correlative  forces  In  our 
system.  The  system  provides  for  accumulating  continuum  of  data 
on  normal  subjects  In  monitoring  annual  physical  examinations  In 
military  personnel. 


A  computer  program  library  of  some  100  varied  programs  (prin¬ 
cipal  routines  and  subroutines)  will  be  required  In  this  study. 

They  will  conslrt  of  the  following  broad  types  of  programs: 

1.  Classical  Statistical  Routines,  such  as  Standard  deviations 
Cross  products.  Correlation  coefficients,  Factor  analyses.  Analyses 
of  Variance,  etc. 

2.  Logic -Housekeeping  Routines,  such  as  sort,  file,  extraction 
sequence.  Inputs,  data  conversions,  file  updating,  quality  controls, 
print  out,  etc. 

3.  Symbolic  Logic  Routines,  such  as  diagnostic  routines  to 
develop  sets  and  classes  from  the  "soft"  qualitative  Information  of 
the  medical  arts  and  sciences. 

4.  Classification  Program  so  as  to  order  the  data  into  Its 
ultimate  Image  of  control. 

In  meeting  these  requirements  the  computer  controlled  center  will 
be  programmed  to  function  In  other  medical  areas  of  analyses  and 
syntheses,  simulation,  data  compilation,  table  construction.  Infor¬ 
mation  storage,  and  education. 

Progress: 

During  this  period  of  preparations  for  on  site  Installations 
of  the  RCA  301  Electronic  Computer  the  primary  efforts  have  been 
In  developing  a  system  to  handle  Input  requirements  (collection, 
machine  translation  and  storage),  analyses  of  data,  and  output 
requirements.  The  major  emphases  has  been  In  the  development  of 


data- input  foirmatlons  from  collecting  information  from  the  patient's 
medical  and  health  records. 

Formal  education  and  training  has  been  received  in  flow  chart¬ 
ing,  computer  logic,  computer  programming,  scientific  Interpreter 
and  flexowriter-selectadata  operations  and  prograimnlng.  Several 
consulting  visits  with  members  of  the  RCA  technical  and  education¬ 
al  staffs,  including  Dr.  Carl  Hammer,  Chief,  Scientific  Division, 
have  been  conducted.  Some  of  these  visits  have  extended  over  3-4 
day  periods. 

1.  Input. 

The  operation  for  conversion  of  information  from  manual  copy  to 
machine  codes  stored  on  magnetic  tapes  has  been  completed.  All  of 
our  80  column  cards  have  been  translated  to  magnetic  tapes.  A 
Flexowriter-selectadata  complex  was  utilized  to  generate  punched 
paper  tape  in  RCA  SOI  Electronic  Computer  Language.  It  was  then 
computer  programmed  for  sorting  and  filing  into  specific  categories 
in •the  RCA  501  computer.  It  is  now  computer  programmed  for  conver- 
sion  from  RCA  501  language  into  RCA  301  language  so  that  it  can  be 
transferred  to  RCA  301  paper  tape  and  then  stored  into  our  Master 
Files  in  the  RCA  301  magnetic  Data  Record  Files. 

The  data  from  this  source  was  edited  for  quality  assurance  and 
found  to  be  extremely  accurate.  The  ratio  of  errors  was  determined 
to  be  1  out  of  every  20,000  characters  of  Information.  The  majority 
of  the  few  errors  discovered  would  have  been  corrected  by  our  exist¬ 
ing  computer  program  edit  routines. 


The  amount  of  information  Involved  can  be  appreciated  by 
reference  to  Table  No.  1,  Record  File  Structure,  which  summarizes 
the  organization  and  contents  of  our  Record  File  Structure.  At 
this  time  Information  has  been  collected,  machine  coded,  stored 
and  filed  on  magnetic  tapes  In  the  categories  listed  as:  0. 
Code-Name,  Code  Index;  1.  Code-Name,  Name;  G.  Allergy,  Inhalants 
and  Scratch  Tests;  K.  Allergy  Mixes,  Scratch  and  Intradermal 
Tests;  1.  Respiratory  Disease  Questlonalres;  J.  Smoking  History; 

K.  Spirometry;  P.  Lung  Volumes;  and  R.  Treadmill  Studies.  Infor¬ 
mation  In  all  of  the  other  categories  making  up  the  Record  File 
Structure  have  been  collected  and  are  ready  for  punching  on  to 
paper  tape  upon  delivery  of  our  Flexowriter-Selectadata  Complex. 

The  Flexowriter-Selectadata  equipment  was  scheduled  for  delivery 
on  1  July  but  has  not  yet  arrived  from  the  manufacturer. 

By  computation  we  now  have  approximately  2», COO, 000  characters 
of  Information  In  our  system.  We  have  programmed  to  have  4,500,000 
characters  by  the  end  of  1962,  and  10,800,000  characters  by  the 
end  of  1963. 

In  addition  to  the  data  already  machine  coded,  sequenced, 
filed  and  categorized  In  specific  format  on  magnetic  tapes  our 
system  has  produced  In  continuum  an  amount  of  clinical,  physio¬ 
logical  and  laboratory  Inffisnaation  manual  copies  ready  for  trans¬ 
cription  on  to  paper  tape  In  machine  code  for  computer  Input. 

The  current  totals  of  this  information  Is  approximately  75,000 

«> 

characters.  Our  systems  provides  for  a  continuum  in  the  collection 
of  this  data.  In  the  near  future  we  hope  to  perform  Information 


collection  end  computer  Input  functions  on  s  current,  daily, 
basis. 

II,  Program  Library. 

Medical  programs,  statistical  programs  and  logic -housekeep¬ 
ing  programs  have  been  designed  and  written.  The  medical  pro¬ 
grams  currently  completed  or  in  writing  Include  computation  of 
spirometry  values  from  raw  data  inputs,  a  table  of  frequency- 
distribution  of  past  and  present  illness  in  our  patient  and 
normal  subject  populations,  logic  programs  covering  the  follow¬ 
ing  disease  states:  bronchitis  obstructive,  bronchitis  non- 
obstructive,  bronchial  asthma,  obstructive  emphysema,  and  pul¬ 
monary  hyperinflation. 

Logic-housekeeping  routines  include  programs  converting 
data  from  paper  tape  source  to  High  Speed  Memory  and  storage  in 
appropriate  Data  Record  File  Locations;  extracting  data  from 
the  Master  File  and  assembling  into  desired  population  nodes  for 
study  and  analyses;  producing  alpha  print  outs  of  descriptive 
diagnostic  tszrms  and  logic  for  patient  discrimination. 

Systems  planning  has  been  developed  to  accommodate,  by 
intrinsic  computer  programming,  the  need  for  updating  and 
modifying  Record  File  Stmcture  as  new  data  is  entered,  unwanted 
data  is  eliminated  and  quality-control  processing  occurs. 

The  majority  of  the  classical  statistical  routines  required 
over  the  first  year  of  operation  will  be  obtained  from  the  RCA 
Users'  Library  and  will  consist  of:  Floating  Decimal  Arithmetic 


Subroutines,  Square  Root  and  Transcendental  Subroutines,  Linear 
Equations  and  Matrix  Inversion  Programs,  Multiple  Regression  and 
Correlation  Prograns,  Least  Squares  Polynomial  Fit  Program,  and 
Analyses  of  Variance  Programs.  These  routines  provide  other 
desired  arithmetic  and  statistical  outputs  In  the  process  of 
computing  the  principal  result.  Certain  portions  of  these  library 
programs  will  need  rewriting  in  order  to  be  compatible  with  our 
equipment  configuration. 

III.  Systems  Progress. 

Systematic  review  of  the  processing  requirements  Involving 
the  analyses  of  the  volume  and  types  of  data  to  be  processed  were 
Initiated.  Continual  exploration  of  present  data  processing 
methods,  alternative  possibilities,  and  benefits  which  would  be 
realized  through  computer  processing  are  In  existence.  Detailed 
studies  were  made  of  every  related  job,  paper,  document,  and  pro¬ 
cessing  operation  of  the  essential  elements  of  Information  In  the 
current  processing  system.  Consideration  of  opportunities  for 
generating  other  needed  information  or  eliminating  present  steps, 
processes  and  Information  manipulation  were  also  performed. 

a 

A  study  Is  under  way  relative  to  organizational,  functional 
and  projected  resource  requirements  of  a  computer  center  complex 
In  a  medical  and  scientific  environment. 

IV.  Equipment  Selection  and  Site  Preparation. 

Studies  were  made  of  on  site  computer  installations  In  the 
local  area  to  evaluate  and  analyze  the  best  systems  and  equipment 


in  determining  the  peripheral  systems  necessary  to  optimize  the 
needs  of  our  project. 

Consultations  with  manufacturer  representatives,  attendance 
of  seminars,  and  conferences  with  users  were  also  accomplished 
as  an  aid  to  design  and  selection. 

Coordination  with  area  Engineers,  local  Engineers,  RCA 
Engineers,  Purchasing  and  Contracting  personnel  and  potential 
contractors  was  conducted  in  planning  for  cur  computer  center. 

The  contract  for  site  construction  was  given  final  award  on 
9  July  1962  and  construction  personnel  started  working  the  follow¬ 
ing  day.  Construction  completion  date  is  90  days  after  start  of 
work,  however,  it  is  expected  that  the  computer  could  be  received 
for  check-out,  site  test  and  debugging  by  computer  engineers  no 
later  than  1  October  1962. 

V.  Outputs. 

Computer  produced  listings  of  all  machine  converted  data,  in 
specific  sequences,  was  accomplished.  These  listings  are  indis¬ 
pensable  for  the  Inventory  of  the  file  composition,  appraising 
validity  of  data  and  planning  for  current  end  projected  actions 
on  the  file  structure. 

Summary  and  Conclusions: 

Experience  to  date  substantiates  that  this  problem  is  computer 
oriented  and  that  an  excellent  state  of  readiness  has  been  achieved 


for  on  site  computer  utilization.  The  essentiality  of  an  on  site 
computer  facility  to  process  this  problem  has  been  further  strength¬ 
ened  by  the  difficulties  over  the  past  year  in  attempting  to  rent 
computer  time  from  other  users. 

It  has  been  further  demonstrated  that  in-house  personnel  must 
acquire  and  ever  strengthen  their  own  capabilities  to  design, 
organize,  program  and  operate  whatever  type  of  computing  center  is 
required  for  their  special  areas.  You  can  not  depend  upon  others 
to  do  it  for  you. 

The  overwhelming  importance  for  developing  a  solid,  intelli¬ 
gent,  stable  system  for  operating  the  computing  center  has  emerged 
as  one  of  ovar  most  vital  experiences.  The  computer  controlled 
center  must  be  organized  in  detail  with  great  precision. 

Our  experience  to  date  indicated  that  additional  personnel 
will  be  required  in  the  near  future.  For  planning  purposes  we 
recommend  that  the  following  personnel  be  programmed  for: 

1.  Flexowriter  Operator.  GS-4  level. 

2.  Computer  Console  Operator.  GS-4  level. 

3.  Two  Computer  Programmers.  GS-9. 

The  scientific  products  which  will  be  generated  from  the 
computer  control  center  will  commence  to  take  form  once  computer 
installation  is  accomplished  and  the  existing  system  of  data 
collection,  machine  language  conversion,  data  storage,  data  re¬ 
trieval  and  Record  File  manipulations  are  adequately  tested  and 
debugged.  Once  this  is  accomplishe4  it  is  planned  that  during 


the  first  ye&r  of  on  site  computer  processing  m&jor  efforts  will 
be  devoted  to  velldjetlon  and  analysis  of  the  numerical  informa¬ 
tion  so  as  to  achieve  our  first  approximation  of  data  ordering 
for  patient  classification.  Time  sharing  of  this  operation  with 
the  diagnostic  programs  in  symbolic  logic  and  Boolean  functions 

O 

will  be  accomplished. 
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Ihiclasslfled 

In  a  review  on  dermal  sweating  Mitchell  and  Hamilton  in  1949 
reported  calcium  sweat  values  ranging  from  8  to  265  mg/liter.  This 
meant  that  under  hi^  sweating  conditions,  the  sweat  calcium  could 
account  for  up  to  30?6  of  the  daily  total  body  loss#  In  edl,  three 
studies  were  performed  to  evalTiate  the  sweat  excretion  in  relation 
to  the  total  calcium  excretion  and  calcium  halanceo  Sludy  I  was 
performed  in  a  temperate  environment.  Study  II  at  tenqjeratures  of 
70,  85  and  lOO^F,  and  Study  in,  16  days  at  100°F» 

!Ihe  data  presented  in  these  studies  show  that  an  appreciable 
quantity  of  calcium  is  eliminated  in  the  sweat,  whether  in  a  hot 
or  a  temperate  environmento  These  findings  are  important  since 
they  show  an  additional  calcium  loss,  which  has  not  been  reported 
in  previous  balance  studies.  Under  conditions  of  these  experiments. 


t 


where  men  exeixiised  for  100  minutes  a  day,  these  values  appTOximate 
8,1  rag  oalcium/hour  at  TO^’P,  11  „6  mg/hr  at  85°P  and  20o2  mg/hr  at 
100°Fe  On  low  calci^un  intakes  (441  and  58O  mg/day)  the  sweat  calcium 
ranged  from  23  to  379^  of  the  total  daily  output.  It  is  sviggested 
that  in  past  halance  studies  on  low  calcium  Intakes,  eoLuilihriTim  may 
not  have  been  attained,  and  men  may  have  actually  been  in  negative 
balance  by  200  mg/day,  since  sweat  losses  were  not  considered.  On 
the  basis  of  this  data  it  is  suggested  that  calcium  allowances  for 
environments  and  conditions  likely  to  cause  sweating  be  increased  to 
compensate  for  the  losses  due  to  sweating. 
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Project  No.  6X60-01-001  IBTERNAL  MBDICIHE 
Task  No*  04  Metabolism  and  Nutrition 

Sub-task  No.  1-1h  The  Relationship  of  CeJ.oiiun  In  Svreat  to  Calcium  Intake  and 

Calcium  Balance 

Description* 

The  purpose  of  this  study  was  to  see  if  dietary  calcium  reqxiirements  are 
increased  due  to  calcium  losses  in  sweat  during  profuse  sweating  conditions* 
Other  problems  to  be  investigated  were  whether  or  not  the  calcium  concentration 
in  the  sweat  is  a  reflection  of  the  intake  and  whether  or  not  the  calcium 
excretion  dxiring  exercise  is  higher  in  the  heat  or  in  a  temperate  environment* 

Progress* 

During  the  past  year  another  study  was  completed  to  evaluate  the 
relationship  between  calcium  in  sweat,  calcium  balance,  and  caicium  require¬ 
ments,  In  Study  I  performed  in  a  temperate  environment,  the  men  exercised  for 
three  hovirs  daily*  In  Study  II,  the  men  exercised  for  100  minutes  a  day  at 
temperatures  of  70,  85  and  100°P,  Study  III,  performed  during  the  past  year, 
was  conducted  for  a  total  of  32  days,  on  3  healthy  young  men.  In  the  control 
period,  the  men  were  exposed  to  a  temperature  of  75°®*  a  period  of  8  days* 
During  the  ezposvire  to  100°P  temperatures,  the  men  were  exposed  for  16 
consecutive  days,  and  in  the  final  recovery  or  adjustment  period,  the  men 
again  were  exposed  for  8  days  at  an  environmental  temperature  of  75°5'<>  ®ie 

subjects  exercised  at  a  moderate  rate  for  only  30  minutes  daily,  the  TOmainder 

& 

of  the  day  being  spent  in  sedentary  type  activities* 


SunmaiT'  axid  Concltisions ;; 


lEhls  data  sti^gests  that  sufficient  calcium  may  he  lost  dtudn^  heavy 
sweating  conditions  (up  to  20  mg  calcium/hotir)  and  that  this  loss  should  he 
considered  in  estahlishing  recommended  allowances  for  caloivun. 

It  has  been  oheerved  that  7  men  consuming  441  mg  of  caloltuiv/day  in  a 
study  extending  for  a  total  of  48  days,  excreted  8,1,  11,6  emd  20,2  mg/hr  of 
calcium  when  living  at  70,  85  and  100®F,  This  aoooimted  for  21.8,  25,1  euid 
33,2^  of  the  total  oalclum  excreted. 

These  findings  are  Important  since  they  show  an  additional  calcium  loss, 
which  has  not  hoen  reported  in  previous  oedclum  halauioe  studies  in  the 
literature.  It  is  q.uestionahle  whether  an  Indlvldtial,  consuming  a  low  oaloltun 
diet,  ever  really  does  attain  calcium  balance  (eq.ullihrlum),  under  heavy 
sweating  oonditlons. 

It  was  oheerved  that  (a)  the  calcium  excreted  in  sweat  in  men  working 
at  a  light  physical  activity  rate  in  extreme  heat  (100®P),  is  still  fairly 
high  after  soollmatisation,  averaging  17  mg/hr  after  the  first  4  days^  and 
(h)  that  the  dally  total  calcium  in  sweat  will  increase  as  the  sweat  rate 
increases,  therefore  it  would  seem  that  the  oalol\un  requirements  may  he 
increased  ^u3der  these  conditions. 
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Unclassified 


As  reported  last  year  a  manusoript  has  been  prepared  as  one 
chapter  in  a  nev  book  to  be  entitled  "Never  Methods  of  Nutritional 
BLoohemistxy  vith  Applications  and  Interpretations"  to  be  published 
by  the  Academic  Press  Inc.)  Nev  To3^)  Editor  -  Dr.  Anthony  A.  Albanese. 
Final  revisions  have  nov  been  made  and  the  book  vlll  be  published 
in  1962. 
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Sub- task  Kb*  1-1i  nutritional  and  Moohemioal  Aspects  of  Carbohydrates 
Sesoriptiont 

This  report  covers  the  preparation  of  a  chapter  on  oaurbohydrates  in  a 
book  entitled  "never  Msthods  of  nutritional  Bioohemistzgr  vlth  Applications 
and  Interpretations"  edited  hy  Dr.  A.  A.  ilbanese  and  to  be  published  by 
Aoademio  Rrossy  Ino.  nev  To3^« 

n^ogresss 

A  chapter  on  Carbohydrates  vas  prepeoad  and  includes  11  sections  as 
foll^(irst  (l)  Introduction  to  Carbohydrates ,  (2)  Classifioation  of  Carbo¬ 
hydrates  (3)  Carbohydrate  Metabolism,  (4)  Carbohydrates  in  ]>isease,  (3)  Bole 
of  Carbohydrate  in  the  Diet,  (6)  normal  Values  of  Carbohydrate  Constituents, 
(7)  never  Concepts  of  Carbohydrate  Metabolism,  (8)  Quantitative  Chemical 
Analyses,  (9)  Paper  Chromatography,  (IO)  Tolerance  Tests,  and  (II)  Qualitative 
Tests. 

During'  the  past  year  the  final  revisions  have  been  eon^leted. 

Suimnary  and  Conclusions  t 

A  final  draft  vas  submitted  for  publication  to  the  Editor,  Dr.  A.  A. 
Albanese  and  then  to  the  Academic  nress,  Ino.  nev  York,  vith  a  13  May  1962 
press  deadline. 
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Ihiolasslfied 

It  has  heen  shown  that  there  Is  an  increase  in  energy  re(iuirementB 
of  men  living  and  woxkizig  in  an  extremely  hot  envirotuaent.  The 
inoreased  requirements  are  due  to  the  added  heat  load  imposed  on  the 
hody  hy  extreme  environmental  heat  and  ty  solar  radiation. 

Seme  of  the  main  unaxiswered  questions  from  these  studies  were 
whether  the  subjects  were  fully  acclimated  to  the  heat  and  whether  the 
increase  in  energy  requirements  was  due  to  insufficient  training  prior 
to  the  beginning  of  these  experiments.  In  the  present  study  the 
metabolic  rate  was  measured  under  three  strictly  controlled  levels  of 
environmental  temperature  Euid  humidity,  replicated  4  times  in  a  random 
order.  The  plan  would  permit  the  caloiilation  of  a  factor  for  the 
inoreased  metabolic  rate  due  to  eeioh  I^^P  increment  in  environmental 
temperatinre. 


Seven  men  performing  standard  exerolse  at  100^F  had  higher 
metabolic  rates  as  compared  to  the  same  exercise  at  85  and  70°Fy 
with  average  increases  of  11.4^  for  li^t  activity,  13»39f  for  moderate 
activity,  and  11«7^  for  heavier  activity*  Ihe  data  indicates  that 
these  axe  not  artifacts  related  to  training  or  aoolimatizatlon. 
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Besorlptlon* 

Eeoent  vozk  oon^leted  by  this  Laboratory  has  shoim  that  there  Is  an 
Increase  In  the  energy  requirements  of  men  llTlng  and  working  In  extreme  heat. 
This  Increase  Is  due  prlnmally  to  the  heat  load  Inqposed  on  the  body  by  solar 
radiation  and  the  extreme  environmental  heat.  The  Increased  heat  load  Is  a 
result  of  the  Increased  action  of  the  blood  In  heat  transport^  Increased 
aotlon  of  the  sweat  glands  f  Increased  caloric  loss  due  to  sweat  vaporization^ 
and  to  Increased  body  temperature# 

e 

The  object  of  this  study  was  to  measure  the  energy  cost  at  three  levels 
of  physical  activity  of  men  living  both  In  an  extremely  hot  (36^C)y  In  a 
moderate  (29*3^C)y  and  In  a  cool  environment  (22^C).  In  this  erperlment  Ihe 
teBq>erature  was  controlled  by  using  a  constant  tenqperatore  and  humldlly  (309() 
room  for  all  three  phases.  In  past  studies  the  dally  temperature  has  not  been 
accurately  controlled,  having  a  range  of  13^C.  Under  these  conditions  one  can 
rule  out  the  effects  of  acclimatization  to  the  heat  and  the  effects  of  training# 

FrogveBBt 

Hstabollo  rates  were  oonq>ared  on  7  young  men  performing  three  levels  of 
physical  activity  at  three  environmental  temperatures  of  70,  85  and  10C3^P, 


This  stxidy  indicates  that  as  the  environmental  temx>erature  increases  there 
is  also  an  increase  in  metabolic  rate  of  men  performing  a  fixed  aotlvit7*  It 
has  been  shorni  that  there  was  a  significantly  hij^er  metabolic  rate  for  men 
working  at  100  than  85  and  70°F.  These  increases  avereiged  11*4^  for  the  li^t 
aotl-vi-ty,  13»3?^  for  the  moderate  activity  and  11.7^  for  the  heavier  activity* 
Body  temperatures  also  were  significantly  higher  at  100  than  at  83  and 
environments*  Ihe  findings  in  this  study  indicate  that  the  metabolic  rate  of 
a  fixed  physical  activity  is  increased  in  the  heat  and  that  this  increase  is 
not  due  to  acclimatization  or  training* 

Publication  t 

1*  Bivironmental  Tes^rature  and  Energy  Expenditure.  C*  Trank  ConsolazlOf 
LeBoy  0*  Matoushy  Richard  A*  Helson  and  Juan  B*  Torres.  OSAMBHL  Report  Ho* 

267,  2  April  1962* 
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Through  participation  of  USAMBNL  personnel  as  team  members  and 
consultants)  and  through  chemical  analyses  of  food  and  blood  and 
xuclne  specimens)  this  Laboratory  has  assisted  the  Interdepartmental 
Committee  On  Nutrition  for  National  Defense  in  surveys  to  assess  the 
nutritional  status  of  civilian  and  mlllteuy  populations  in  several 
areas  of  the  world.  Surveys  conducted  during  the  past  year  included 
Burma)  Jordan)  Uruguay  and  two  American  Indian  groups  living  on 
reservations  in  Montana,  Final  reports  have  now  been  published  for 
surveys  conducted  in  previous  years  in  Chile)  Lebanon)  Thailand)  and 
Taiwan, 
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Pirojeot  No.  6X60-01-001  HTPERIUL  MBDICUtE 
Task  No.  04  Ibta'bollBm  and  Nutrition 

Sub- task  No.  1-4  The  Nutrltiowfti.  Status  of  Mllltaanr  (Juad/Or  Civilian) 

Populations  Bv  Dietary.  KLoohemioal  and  Clinioal 
Byaluation 

Collaborative  Studies  with  Interdepartmental  Committee  On 
Nutrition  for  National  Defense,  National  Institutes  of 
Health,  OS  Public  Health  Service,  Bureau  of  Indian  Health 

Description  t 

The  objectives  of  the  surveys  were  (a)  to  characterize  the  nutritional 
level  of  the  i>optilation,  (b)  to  appraise  the  availability,  source  use  of 
foods,  (o)  to  determine  the  dietary  patterns,  (d)  to  assess  the  technology 
and  production  of  food,  and  its  regulatory  control,  and  (e)  to  review  hospital 
and  Institutional  feeding,  in  order  to  provide  backgroimd  for  improvements  in 
the  nutritional  health  of  the  people  of  each  group  of  individuals.  Another 
objective  of  the  sxirveys  was  to  afford  training  and  ezperienoe  for  personnel 
within  the  several  responsible  ministries  and  agencies  concerned  with  nutrition. 

Progress: 

Fineil  reports  were  prepared  for  the  Lebanon,  Chile,  and  !Riailand  studies. 
Reports  are  now  in  preparation,  correlating  the  biochemical,  dletaLry,  clinical, 
dental,  and  food  technology  findings,  for  the  other  surveys, 

A.  American  Indian  Study: 

In  the  American  Indian  study  tall  of  the  bloohemioaJ.  prooedtores  to  evaluate 
nutritional  status  were  done  at  this  Laboratory.  ISiey  included  protein,  albuain, 
hemoglobin,  hematocrit,  vitamin  C,  vitamin  A,  carotene}  iron  and  RBC  riboflavin  — 


done  on  373  'bloods.  Ihere  were  434  urines  oolleoted  and  analyzed  for  thiamine y 
rl'boflavin,  N'IhN',  creatinine,  urea  nitrogen  and  total  nitrogen.  In  addition 
ohemloal  analyses  of  all  the  nutrients  were  also  oompleted  on  the  food 
composites  and  the  IndivldTial  welfare  Iteos.  'DSAMBBL  members  of  the  survey 
team  inolvided  C.  F.  Consolazlo,  Chief,  Bioenergetlos  Division,  who  served  as 
the  Biochemistry  Section  Chief,  and  LeBoy  0.  Matoruih,  J.  B.  Ilbrres,  and 
B.  A.  Kelson. 

B.  Jordan: 

Clinical,  dietary,  and  biochemical  examinations  were  made  of  samples  of 
the  population  in  Jordan  in  April,  Ifay  amd  June  1962.  Ciese  assessments 
Included  search  for  physloal  signs  of  malnutrition,  and  q.uantitatlve  biochemical 
measurements  reflecting  nutriture  with  respect  to  various  vitamins,  iron,  and 
other  nutrients. 

Approximately  9,300  -  10,000  examinees  were  included  in  one  or  another 
aspect  of  the  survey  and  over  800  samples  of  blood  and  700  specimens  of  urine 
were  analyzed.  Civilians,  including  recipients  of  UBHKA  benefits,  and  mlllttucy 
were  Included.  Food  intake  was  measiured  at  11  military  installations  in  varioias 
eureas  of  Jordan.  C.  F.  Consolazlo,  Chief,  BLoenergetios  Division,  'DSAHBKL 
served  as  Chief,  Kutrltlon  Section  of  the  team. 

C.  Burma: 

This  survey  took  place  from  October  -  Deoem'ber  1961.  Approximately  9 >300 
clinical  examinations  were  completed  with  30^  'being  military  personnel.  In  all 
732  bloods  and  684  urines  were  analyzed  for  the  routine  ICNKD  analyses. 
Additional  analyses  Included  300  BBC  transke tolas e,  an  index  of  thiamine  Intake, 
and  30^  were  found  to  be  in  the  deficient  range.  The  status'of  vitamin  B, 
using  the  BBC  hemolysis  test  was  oompleted  on  197  samples,  showing  that  11^ 


^0 


were  deficient  and  130  samples  of  urine  were  analyzed  for  their  vitamin  Bg 
content;  60.7^  of  the  samples  were  found  to  have  low  vitamin  Bg  excretionso 
Xryptophan  load  tests,  performed  on  33  men,  showed  that  43?^  of  the  subjects 
had  marked  xanthurenic  acid  exoretioxus,  which  is  an  indication  of  deficient 
vitamin  Bg  intake* 

XSAHRIIL  members  of  the  stirvey  team  were  Howerde  E*  Sauberlioh,  Chief, 
Chemistry  Division,  who  served  as  the  Biochemistry  Section  Chief,  and  Captain 
George  E.  Bunoe,  HSC,  Chemistry  Division. 

D.  UrwCTiay: 

k  survey  was  conducted  in  Ihruguay  during  the  months  of  March  and  April 
1962  by  a  Joint  nru^n^iayan-imerican  team  sponsored  by  the  ICIDID*  3944  persons 
were  examined,  including  373  military  emd  3371  civilians*  Goiter  was  the 
most  striking  cllnloal  physical  finding  noted  with  the  inoldenoe  ranging  from 
27*79^  to  699^  in  various  locations*  Biochemical  determinations  were  performed 
with  the  greatest  "deficiencies'*,  8us  defined  by  ICBND  criteria,  noted  in  the 
serum  vitamin  C  levels*  Complete  analyses  of  cllnloal  and  biochemical  data, 
including  food  con^sltes,  are  in  the  process*  Food  technology  has  not  been 
developed  to  the  optimum*  The  agricultural  leuid  is  low  in  phosphates  and 
needs  fertilization* 

Special  studies  conducted  during  this  survey  included  evaloiation  of 
selected  older  individuals  for  diabetes  euid  arteriosclerosis.  The  determinations 
of  contraction  time  of  the  Achilles  reflex  (Lawson  test)  for  evaluation  of 
thyroid  function  and  its  relationship  to  the  presence  of  goiter  was  carried 
out  on  1136  Individuals.  Data  evaluation  of  these  speoleJ.  studies  is  not 
complete* 
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Lt.  Colonel  John  E.  Canham,  MC,  Chief,  Hetaholio  Mvision,  USAMREL,  and 
Colonel  John  S«  2Selenik,  of  Fitzslmons  General  Hospital  were  members  of  the 
ollnioal  sxmrey  team,  and  Lt.  Colonel  Marion  E.  HsSowell,  HC,  CommEUidin^' 

Officer,  USAMBIIL  participated  in  the  prior  planning;  in  Montevideo  for  the 
Buonrey. 

E.  Lebanon t 

A  nutrition  survey  was  performed  in  the  Republic  of  Lebanon  during  March 
and  April  of  1961  amd  iiie  final  report  was  completed  and  published  during 
this  year.  The  survey  team  was  composed  of  Lebanese,  American,  Sbrenoh,  and 
United  Rations  Agency  personnel  who  evaluated  the  availability  of  food,  food 
technology,  dieteoy  pattern,  and  the  physioeil  and  bioohemioal  status  of  samples 
of  the  military,  oivilian,  and  refugee  segments  of  the  population  of  the  country. 
The  USAMRRL  member  of  the  olinioal  team  was  Major  William  T.  Runes,  MO, 

Ustabolio  Division,  USAMB5L.  Over  8600  individuals  were  examined,  inoltvling 
the  military  (2284),  refugee  (1485)  anil  oivilian  (48^1)  groups.  It  was  found 
that  the  oalorio  intake  of  the  average  Lebanese  adult  is  adequate,  but  a 
deficit  in  oalorio  allowance  was  found  in  the  refugee,  Thyroidal  enlargement 
was  the  greatest  sign  of  nutritional  inadequacy  whioh  was  confirmed  by  the 
finding. of  low  urinary  excretion  of  iodine.  Dietary,  bioohemioal  and  ollnioal 
evidences  of  wldespreeid  deflolenoy  of  riboflavin  were  enoountered  in  all 
segments  of  the  population  and  throughout  the  entire  country.  Cllnloal  signs 
of  hypovitamlnosis  A  were  fo\md  scattered  throughout  all  groups  studied  and  in 
the  armed  forces  there  was  additional  evidence  of  inadequate  dietary  Intake  of 
this  vitamin.  Recommended  oorreotive  meeuiures  include t  lodation  of  salt, 
increased  production,  use  and  availability  of  riboflavin  containing  foodstuffs. 
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and  agrioultiiral  piarmln^  with,  attention  to  improving  the  seasonal  deficiency 
of  vitamin  A  in  the  dietaiy® 

Fo  Completed  Reports s 

Final  reports  of  other  ICNND  siitveys  were  completed  during  this  reporting 
year.  They  consist  of  the  report  on  a  nutrition  siirvey  of  Chile  conducted  in 
Mai-ch  -  June  1960  in  which  Lt.  Colonel  Jkrlon  E.  McLowelly  MCy  of  USAHRUL 
pa.rticipated  as  a  clinician,  and  reports  of  the  surveys  of  Thailand  and  of 
Taiwan  in  which  USAMHNL  members  of  the  Nutrition  Section  of  the  team  were 
C.  Frank  Consolazlc  and  SSG  Juan  B.  Torres. 

G.  Resume  of  Foreign  Officer  Training  In  Nutrition  and  Nutritional  Research 
Teohni.q  uea  t 

During  the  past  year  three  foreign  officers,  one  from  Taiwan,  one  from 
Rakietan,  and  the  third  from  Iran,  received,  training  at  DSAMHNL  in  the  field 
of  nutrition  and  in  the  various  clinical,  biochemical  and  dietary  technlq^ues 
req.xiired  to  evalioate  the  nutritional  status  of  a  population. 

Concliisior^  s 

Continued  participation  in  nutrition  surveys  sponsored  hy  the  ICHKD  and 
other  cooperating  agencies  is  most  desirable  because  of  (l)  the  vaiiiable 
experience  gained  in  techniques  of  assessment  of  rnitxdtional  status  in  population 
groups,  (2)  the  opportunities  to  observe  and  study  particuJ.ar  nutritional 
problems  less  conmcn  in  this  country,  (3)  the  valuable  service  rendered  both 
to  the  civilians  and  to  military  groups  In  othei*  countries,  which  incidentally 
sei'ves  as  a  concrete  example  of  U„  S.  goodwill,  and  (4)  because  of  the  knowledge 
gained  pertinent  to  global,  medicine. 
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emvey  I’epcrts  ly  ICfJSr’j,  j.r  of  special  ■"epcc'hg  fj-vrn  ■♦;bis  Laboxatory. 

Pu  bi  i.C  at  1  CXi;;  ? 

1o  Repablic  of  Cblra,.  Nuiidti  or,  Surrey  of  A;rmed  Forces  Sept  ‘“ 

Ocr  '960e  A  prcellrnirary  report  cf  The  ICNND,  July  '96‘Io 

2,  ISie  Kingdom  of'  ThallariL,  NuT’^ltiD'a  S^T'jeyg  October  -  Leoember  •:960o 
Repoi-t  of'  the  ICOT*!),  February  'l962o 

3o  Republic  of  LebaX' o  Ifa+rl’. Ion  Srx'TO.y  Febr-jary  -  Aptdl  ■!96io  A 
report  of  the  ICKNIig  Ifey  '962o 

4-  Chile  Nu'! id  fion  Scrrey  Mai'ch  Jorne  '“9t'0o  A  report  of  the  ICKNDy 
Augus  t  ’  96 "  o 
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RCS  MEDlH-288 

Hnclasslfied 

Anthropometric  and  biochemical  data,  previously  gathered  on 
military  personnel,  inclxiding  Arny,  Navy  and  Air  Fbrce  units  in  the 
Denver,  Colorado  Area,  and  described  in  last  year’s  Annual  Progress 
Report  (l  July  1960  to  30  June  1961)  has  been  published  in  detail  in 
TTSAMEiNL  Reiwrt  No.  260,  14  August  1961,  and  is  now  in  press,  in 
re-edited  form,  in  the  American  Journal  of  Clinical  Nutrition.  No 
new  data  have  been  collected  in  the  past ’year.  Published  data 
Include  the  ages,  heights,  body  weigjits,  blood  pressures,  and  skinfold 
thickness  measurements  of  4144  enlisted  men,  chemical  analyses  (on 
every  5tb  man  examined)  consisting  of  hemoglobin,  hematocrit,  plasma 
protein,  vitamin  C,  vitamin  A,  carotene,  fat  partitions  in  the  blood, 
and  xarine  analyses  for  thiamine,  riboflavin  and  N^methyl— nicotinamide 
and  caloulated/gm  of  creatinine  excreted.  Data  were  classified  into 
8  separate  age  groups  and  then  compared  to  ICNND  and  to  other  normal 
data  in  the  literature. 
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BODY  OP  HBPORT 


Project  No.  6X60-01-001  INTERNiL  KBDICIBS 
Task  No.  02  Hstabolism  and  Nutrition 

Sub-task  No.  1-4a  The  Nutritional  Statns  of  Military  Populations  By  Dletaiy. 

Bloohentioal  and  Clinical  Byaluation 

Ibtritional  Svaltiation  of  A  Normal  Kilitaxy  Population 


Pesoriptiont 

Recent  studies  bY  Pollack  in  Pbmosa  in  193^  and  by  ICBND  surTey  teams 
in  23  oormtries  of  Asia,  Afrioa,  Europe  and  South  America  have  stressed  the 
importance  of  obtaining  anthropometric  and  bioohendoal  data  on  militaxy 
personnel  for  purposes  of  oompzurison  amon^  surveys  and  with  other  groups. 

Another  problem  which  is  of  concern  to  the  military  is  that  of  obesity^ 
particularly  among  individuals  in  the  older  age  groups »  who  are  engaged  in 
light  or  sedentary  activities. 

Cxe  object  of  this  study  was  to  gather  anthropometric  and  bioohemioal 
information  on  selected  military  personnel  of  all  ages  living  in  the  Benvery 
Colorado  area.  This  would  help  establish  normal  standards  for  the  evaluation 
of  the  nutritional  status  of  military  populations. 

Progress t 

During  the  current  year  the  data  has  been  further  analyzed  and  reviewed^ 
the  manuscripts  edited  and  a  detailed  report  published  as  DSAMBNL  Report  No. 
260y  14  August  1961.  In  addition,  the  manuscript  has  been  further  edited 
is  in  press  in  the  American  Journal  of  Clinioeil  Nutrition.  No  new  data  has 
been  collected  in  the  past  yeeir,  thou£^  plans  are  being  made  for  resumption 
of  annual  nutrition  surveys  of  selected  Amy  Camps  and  Stations.  .  ® 
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SunansLEy  and  Conolnsions  x 

nutritional  status  of  mllltaxy  personnel  from  the  axiiQr»  navy  and 
air  force  in  all  age  groups  were  evaluated  hoth  aathroponetrioally  and 
hloohemloally.  Anthropometrio  measurements  wane  oolleoted  on  4144  enlisted 
men  and  included  ageS)  heights  y  holy  weights  ^  hlood  pxessTxres  and  skinfold 
thicknesses.  Biochemical  analyses 'in  bloods  and  tirlnas  were  done  on 
approximately  800  samples.  The  data  was  analyzed  hy  aee  groups  wnd  ooiq>ared 
to  icmn)  and  other  normal  data  in  the  literature. 

fhe  following  conolTisions  were  noted  in  the  datax 

1.  There  was  a  decrease  in  hei^t  with  age  (173*3  **  172.0  cm),  the 
tallest  men  being  in  the  youngest  age  group. 

2.  The  body  wei^ts  increased  with  age  up  to  age  43  years  (69*9  - 
77.3  kg). 

3.  There  was  an  Increase  in  3  of  the  4  sklnfold  thiokness  laeasureaients 
with  an  increase  in  age  (chest)  abdomen  and  sub-soapolar). 

4*  Of  all  the  blood  and  lurine  data  only  total  cholesterol)  total  lipid 
and  phospholipid  values  showed  an  increase  with  ag(e. 

3*  11.3^  of  the  thiamine  exoretioi^gm  of  creatinine  were  in  the 

deficient  ICBin)  range,  (it  should  be  noted  that  93?^  of  these  values  were  on 
married  men  living  and  eating  at  home.)  and  16. 0?^  of  the  plasma  protein 
values  were  in  the  deficient  ICMD  range  of  below  6.0  gm. 

List  of  Publications X 

1.  Nutritional  Evaluation  of  a  Normal  lUlitaxy  Population.  C.  F. 
ConsolaziO)  R.  Shapiro,  0.  J.  Isaac,  and  L.  M.  Hursh.  USANtBL  Report  No.  260. 
14  August  1961,  Denver  30,  Colorado. 

2.  In  Press.  Am.  J.  of  Clinical  Nutrition. 
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Unclassified 


The  U.  S.  Army  Medical  Service  In  cooperation  with  the  U.  S. 
Amy  Quartermaster  has  developed  a  hlg'h  calorie— hlg^  protein 
bevera^  powder  for  use  as  a  food  supplement  primarily  at  battle 
group  aid  stations.  This  food  supplement,  that  can  be  served 
either  warm  or  cold,  was  field  tested  for  acceptability  using  a  3 
category  scale,  at  the  ’’Exercise  Lava  Plains”  Taklma,  Vashington 
from  May  8  -  22,  1961.  Pour  oxinces  of  the  dried  powder,  made  up  in 
8  ounces  of  water,  was  consumed  by  447  simulated  and  24  actual 
casualties.  Preliminary  evaluatlcn  of  the  data  show  the  food 
supplement  to  be  highly  acceptable.  In  the  group  of  471  individuals 
only  13  men  disliked  the  product.  Very  few,  if  any,  adverse  after 
effects  were  noted.  USAHRKL  Report  No.  263,  18  September  1961  was 
published  recommending  adoption  of  the  supplement  for  tse  at  forward 
medical  installations. 
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Project  No,  6X60-01-001  INTERNAL  MEDICINE 
Task  No.  02  Metalxtlism  and  Nutrition 

Sub-task  No.  1-10  The  Aoceptability  of  A  High  Proteinr-Hlgh  Calorie  Chocolate 

Drink 

Description t 

The  main  object  of  this  stiidy  was  to  evaluate  the  aooeptabilitgr  of  a  hi^ 
Calorie-high  protein  food  supplement y  under  simulated  combat  conditions.  This 
instantised  dry  powder  contains  87. 6?^  whole  milk,  8.3^  sugary  2.3^  cocoas  1.  % 
vanilla  sugary  azid  0.23^  Instant  coffee.  Pour  ounces  of  the  dry  powder  contains 
approximately  390  Calories.  The  supplement  wem  available  in  4  ounce  plastic 
containers  and  in  one  pound  cans. 

Background  information  relative  to  the  development  of  this  ration 
supplement  is  summarized  in  USAHRNL  Report  No.  263 y  18  September  1961. 

ProgTOSs  t 

The  general  plan  was  to  test  the  acceptability  of  this  food  supplement  on 
simulated  and  actual  casualties  during  the  field  test  (Exercise  Lava  Plains). 
Simulated  casualties  were  studied  at  3  battalion  aid  stations  y  at  three 
clearing  stations  (MASH  hospital)  and  at  the  8th  Field  Hospital.  The  actual 
castialtles  were  studied  at  the  60th  Field  base  hospital. 

Troops  were  questioned  daily  on  whether  they  liked  or  disliked  the 
chocolate  supplementy  vising  a  5  category  acceptabllily  rating  scale.  In 
addition  they  were  questioned  on  the  subjective  and  objective  responses  that 


SI 


may  lie  due  to  the  chocolate  supplement  (nausea,  vomiting,  diarrhea,  consti¬ 
pation,  etCo)<>  Information  also  incltided  (a)  the  maximum  quantity  to  he  issued 
at  one  time,  without  ill  effects,  (h)  the  best  temperatirre  for  oonsunq)tion,  (o) 
whether  the  instantized  dry  powder  was  easily  prepared  and  (d)  whether  the 
plastic  containers  or  the  one  x>ound  tins  were  practical  under  field  conditions* 

mils  field  study  was  completed  in  Iby  1961  and  the  report  was  preiwurad 
and  published  during  this  reporting  period,  in  September  1961. 

s 

Summary  and  Conolttslons  i 

The  acceptability  of  the  hi^^' Calorie— protein  food  supplement  was 
evaluated  on  a  total  of  471  men  (447  simulated  and  24  actual  oastialtles) 
engaged  in  '^Exercise  Lava  Plains”  at  Yakima,  Washington  from  Nay  8  -  22,  1961. 
Of  the  447  simulated  casualties  questioned  only  11  men  or  2.59^  expressed 
dislike  for  the  product.  The  only  undesirable  side  effect,  presumably 
attributable  to  the  food  supplement,  was  the  stomach  upset  reported  ty  two 
of  the  men.  The  acceptability  is  increased  when  the  food  supplement  is  served 
waxm  in  cold  weather  and  cold  in  warm  weather. 

The  high  Calorie-high  protein  food  supplement  is  hi^huly  i«oommeEd.ed 
for  use  at  battalion  aid  stations,  clearing  stations  and  field  hospitals 
for  casualties. 

Publications « 

Field  Test  of  A  High-Calorie,  High-Protein  Beverage  Powder  for  Use  As 
A  Bation  Supplement  at  Forward  Medical  Stations.  C.  Frank  Consolazio,  Juan 
B.  Torres  and  MEirion  E,  McDowell.  IBAMRHL  Beport  Wo,  263,  18  September  1961, 
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Dholaseified 

In  a  1 6-day  study  on  men  exposed  to  100°?  in  70J^  relative  humidity) 
conflate  mineral  bEilanoes  (sodium) potassium)  magnesium)  phosphorus  and 
iron),  and  nitrogen  balances  were  conduoted  on  men  while  on  a  constant 
daily  intake  (except  salt)  and  constant  daily  aotlvity.  In  addition 
to  d'^dsy  feoal  and  urine  oollectionS)  sweat  samples  were  collected 
dally  both  morning  and  afternoon  and  were  analyzed  for  soditua) 
potassium)  magnesliim)  iron)  nitrogen  and  phosphorus The  hour 
excretion  in  sweat  of  the  various  miner^s  measured)  ranged  from 
2.37  -  10.8  gm  for  sodium)  9  -  28  mg  for  magnesium)  0.65  -  1.77  mg 
for  iron)  3»4  -  9»9  mg  of  phosphorus)  and  516  -  863  mg  for  potassium. 

The  sweat  losses  accounted  for  5*3?^  of  the  total  magnesium  losses ) 

25^  of  potassliim  losses  and  approximately  10^  of  iron  lotses. 

Nitrogen  excretion  in  sweat  ranged  from  1.55  “  2.38  hour  period 

accounting  for  12  -  18^  of  the  total  dally  intake.  Phosphorus  losses 
in  sweat  were  negligible. 


BODY  OP  EEPOET 


Erojeiot  No.  6X60-01-001  HJTEHHAL  MEDICIHB 
!Cask  No.  02  IfetaboliBm  emd  Nutrition 
Sul^task  No.  1-11  Nutrient  Losses  In  Sweat 

Besoriptloni 

The  primary  purpose  of  this  experiment  is  to  meastire  the  quzmti'^  of 
various  nutrients  and  metaholites  excreted  in  the  sweat  of  men  exposed  to 
increased  environmental  temperatures  y  and  to  evaltiate  the  relation  of  this 
sweat  loss  of  nutrients  to  acollmatizationy  level  of  Intake ,  state  of  balance} 
eto.  Such  studies  are  of  importance  since  losses  hy  sweat  may  be  considerable} 
but  have  frequently  been  Ignored  in  past  studies  published  in  the  literature. 

Progress t 

In  a  16-day  study}  3  men  were  exposed  to  100®P  and  70^  relative  hiunidity 
daily  for  hour  periods}  and  sweat  oolleotions  were  made.  Ibysioal  activity 
was  kept  at  a  minimum}  the  men  working  only  30  minutes  a  day.  Pood  con^siteS} 
\irine  and  fecal  collections  were  made  on  each  man  for  four  4'-da7  periods. 

Bally  morning  and  afternoon  sweat  rates  and  sweat  samples  were  collected  and 
analyzed  so  that  balazices  could  be  computed  including  and  excluding  the  sweat 
losses.  Analyses  of  Na,  K}  Hg}  Fe,  total  nitrogen  and  phosphorus  have  been 
completed  on  the  food  composites}  urine}  feces  and  sweat  sampleS}  and  freezing- 
point  determinations  have  been  done  on  the  sweat.  Creatinine}  urea}  uric  acid 
and  non-protein  nitrogen  are  now  being  analyzed  in  the  sweat  samples. 


Sunmaiy  and  Conclusions! 


In  a  1 6-day  study  of  3  men  exposed  for  7^  hours  dally  to  lOOop  and 
relative  humidity  the  hour  ezosretlon  In  sweat  of  the  various  mli^rals 
measTired  ranged  from  2*37  -  10*8  gm  for  Na,  9  -  28  mg  for  magnesium^  O.63  — 

1.77  mg  for  Iron,  3*4  -  9*9  mg  for  phosphorus,  and  3'i6  -  863  mg  for  potassium 
(for  the  7-^  hour  period).  Ihe  sweat  losses  aiooounted  for  3*3^  ot  the 
magnesium  losses,  23^  of  the  i>otasslum,  approximately  10^  of  the  Iron,  and 
only  0.8^  of  the  phosphoius. 

The  range  of  nitrogen  excretion  In  sweat  In  thin  study  was  from  1.33  ~  2.38 
gm  In  a  7i  hour  period.  This  accounted  for  12  -  18^  of  the  total  dally  Intake. 
Protein  nitrogen  excretion  In  sweat  ranged  from  144  -  230  mg  for  a  7^  hour 
period,  creatinine  from  18-31  mg  and  urea  nitrogen  from  0.32  -  1.03  gm  for 
a  7^*  hotir  period. 

These  data  stiggest  that  a  considerable  quantity  of  minerals  and  nitrogen 
may  be  excreted  In  sweat,  and  that  these  losses  should  be  oonsldered  idien 
computing  balances  and  estimating  requirements. 

Publications  x 

None.  Two  manToscrlpts  are  In  preparation  for  publication. 


AmrUiL  FBOOBESS  REPORT 


Projeot  Eo,  6X60-01-001 
INTBRITAL  MEDICINE 

Task  No*  02  -  Heta'bolism  and  Eutritlon 


Su'b-task  Eo.  1-12  Edtrltlon  Stodjr  of  Man  In 
A  Fallout  Shelter 

A  Collaborative  Study  With  the  •Eaval  Nadioal 
Research  Institute^  Sethesday  Heiiyland 
And  USAMREL 

U.  S.  Amy  Medical  Research  and  Eutrition  Laboratory 
Fltzsimons  General  Hospital 
Denver  30,  Colorado 


Bioenergetics  Division 


1  July  1961  -  30  June  1962 


Robert  Tan  Reen,  Ph»  D» 

C.  Frank  Consolazio 
David  Minard,  Capt*  DSECMC) 
LeRoy  0.  Hatoxish 
Richard  A.  Eelson 
Eicholas  Red.ca,  Jr«,  Ph»  D* 


QUALIFIED  REQUESTORS  HAT  OBTAIE  COPIES  OF  1HIS  REPORT  FROM  ASTIA 


Reports  Contml  S(ymbol  -  MBDDH-288 
DECLASSIFIED 


tr 


ABSTBACT 


Projeot  No.  6X60-01--001  HTFERKiL  MESICIHB 

Task  No.  02  Metabolism  and  Nutrition 

Sub-task  No.  1-12  Nutrition  Study  of  Men  In  A  Fallout  Shelter 

A  Collaborative  Study  with  the  Naval  Madioal  Besearoh 
Institute,  Betbesda,  Maxyland  and  USAMEtNL 

U.  S.  Army  Medioal  Research  and  Nutrition  Laboratozy,  Titzsimons  Oeneral 

Hospital,  Denver  30,  Colorado 

1  Jxily  1961  -  30  June  1962 

Authors  I  Robert  Van  Reen,  C.  Trank  Consolazio,  David  Ninard,  LeRoy  0.  Hatoush 

and  Richard  A.  Nelson 

RCS  NEDDH-288 

Dholassified 

In  Februazy  of  1962  the  TJ.  S.  Navy  Medical  Research  Institute 
conducted  a  study  on  100  navy  reomlts,  living  in  a  fallout-shelter 
for  two  weeks.  Itarlng  the  study  the  men  were  at  first  allowed 
approximately  148O  and  then  2000  kCeQ.ories/day,  which  consisted 
primarily  of  a  commercial  cracker  under  consideration  sis  sui  austere 
ration  for  shelter  stock-piling. 

Fasting  bloods  suid  6-hour  \irlnes  were  collected  on  2^  of  the  men 
before  and  sifter  they  came  out  of  the  shelter.  In  addition  24-hour 
urines  were  collected. 

The  chemical  cmalyses  conducted  at  the  TJSAMRNL  in  a  collaborative 
effort  inclxided  vitamin  A,  carotene,  total  protein,  albumin,  hemo¬ 
globin,  hematocrit,  vitamin  C,  RBC  riboflavin  and  RSC  transketoleise 
on  the  blood;  and  thiamine,  riboflavin,  niacin,  pyridoxine  suid 


creatinine  in  the  fasting  and  24-hour  urines.  The  data  is  noir  being 
processed  for  a  future  publication.  Overall  acceptabili-^  of  the 
crackers  (96^)  vas  better  than  had  been  exacted  from  observations 
on  the  2-day  pre-test  study.  Hi^er  values  for  total  plasma  protein, 
hematocrit,  and  hemoglobin  after  the  test  suggested  the  occurrence  of 
a  degree  of  dehydration.  Weight  loss  occurred  irlth  an  average  of 
5^0  lbs  lost  dtxrlng  the  8  days  at  I48O  Calories,  but  only  O.4  lbs 
mean  weight  lose  during  the  last  6  days  at  2000  Calorles/man/day. 
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Project  No.  6X60-01-001  INTERNAL  MEDICINE 
Task  No.  02  Metabolism  and  Nutrition 

Sub-task  No.  1-12  Nutrition  Study  of  Men  In  A  Fallout  Shelter 

A  Collaborative  Study  With  tbs  Naval  Medical  Beseeaub 
Institute,  Betbesda,  Mazylaad  and  D3AMBHL 

Descriptions 

A  study  of  tbe  nutritional  status  of  a  randomly  selected  sample  from 
approximately  100  naval  reorults  maintained  for  two  weeks  in  a  fallout 
shelter  on  a  ratber  austere  ration  bein^^  considered  for  stobk-pilin^  for  suob 
shelters •  ^Is  study,  carried  out  jointly  by  this  Laboratory  and  tbe  National 
Naval  Medical  Center,  took  advanta^  of  tbe  opportunl*^  to  make  these  obser¬ 
vations  during  a  habitability  study  (tbe  main  purpose  of  tbe  test)  in  a  pro¬ 
tective  shelter  at  the  National  Naval  Medical  Center,  Betbesda,  Msoyland, 
between  17  February  and  3  March  1962. 

Progress  and  Summary  s 

The  main  constituent  of  the  diet  was  a  commercial  cracker  (Natloxial 
Biscuit  Co.)  which  contains  wheat  flour,  cane  svigar,  com  floTir,  com  sugar, 
cotton  seed  oil,  soya  flour,  salt,  leavening,  vitamin  &|,  and  a  preservative. 

Two  meals  were  planned.  The  first  or  cold  meal  consisted  of  172  gm  of  crackers, 
20  gm  of  jam,  and  sx:igar  and  Pream  for  coffee.  This  meal  would  provide  about 
890  Calories.  The  second  or  hot  meal  was  to  provide  172  gm  of  crackers,  about 
90  gm  of  a  condensed  soup,  16  gm  of  peanut  butter,  and  sugar  and  Pream.  This 
meal  would  provide  960  Calories,  for  a  total  dally  intake  of  I83O  Ceilories. 


■V 


In  a  two  day  p3?e— testy  oonsun^tlon  of  the  oraokers  was  much  less  than  ezpeotedy 
particularly  at  the  hot  meal  with  soup*  For  this  reasony  the  issue  of  oraokers 
at  the  start  of  the  14-day  test  was  reduced  to  86  gm  for  the  second  mealy  thus 
providing  about  I48O  Calories/man/day*  A  mean  weight  of  ^*0  Ibe  ooourred 
during  the  first  8  days  of  the  test  with  this  reduced  caloric  intake.  Oie 
issue  of  oraokers  was  then  increased  to  the  planned  level  for  the  remainder 
of  the  test.  Weights  were  fairly  stable  on  the  higher  caloric  intake y  with  an 
average  weight  loss  of  only  0.4  lbs  during  the  last  6  days  of  the  test. 

Aooeptablllty  of  the  crackers  was  better  than  had  been  expected  from  the 
observations  on  the  2-day  pre-test  study.  An  overall  eujoeptabllity  of  was 
fotmdy  with  no  pronounced  difference  in  acceptability  when  the  issue  of 
crackers  was  Increased  for  the  latter  part  of  the  study. 

A  study  of  the  nutritional  adequacy  of  the  ration  was  made.  Blood  and 
xirlne  samples  were  obtained  from  23  subjects  two  days  before  entering  the 
sheltery  second  samples  taken  from  the  subjects  wltUft  two  hours  of 
emerging  from  the  shelter  and  before  any  normal  foods  were  consumed*  The 
following  assays  were  made  at  the  U.  S*  Army  Nadloal  Hesearoh  and  Ihitritlon 
Laboratory  at  Denver:  plasma  vitamin  Ay  carotene y  and  vitamin  Cy  hemoglobiny 
hematocrit y  RBC  riboflavin,  blood  transketolase  activity,  urinary  creatinine, 
W'^methylnicotinamidey  thiamine,  riboflavin,  and  vitamin  Bg* 

Preliminary  Conclusions: 

A  comparison  of  pre-test  and  post— test  values  indicates  that  there  were 
higher  values  for  total  plasma  protein,  hematocrit,  and  hemoglobin  after  the 
test.  This, might  be  partially  due  to  a  degree  of  dehydration.  There  were  no 
overt  signs  of  vitamin  deficiency}  however,  blood  levels  of  carotene,  riboflavin. 


vitamin  B5,  and  vitamin  C  were  all  lower  at  the  end  of  the  test  than  initially^ 
though  they  were  still  well  above  lower  limits  of  normal.  The  data  is  heingr 
further  evaluated,  and  another  test  is  planned  for  July  1962  in  which  water 
balEUice  will  he  included. 

IHihlloations  t 
Bone. 
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No  nev  studies  have  been  Initiated  on  this  project 
during  the  past  year  due  to  transfer  of  personnel. 
Because  of  Its  Importance  to  nutrition  and  Irradiated 
foods,  raaewed  efforts  vlU  be  made  to  study  the  changes 
brought  about  In  enzynatlc  activity  by  Irradiated  foods . 

Successful  field  applications  vere  made  of  the 
erythrocyte  transketolase  etBB&y  (thiamine)  ajid  eryth¬ 
rocyte  cell  fragility  (vitamin  E)  methods  In  the 
nutritional  survey  In  Burma  this  pcust  year. 
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Proje^jt  No.  6x60-01-001  ISTERKAl  MEDICINE 

Task  Re.  02  Msta’boliSiB  aad  Rutrltloa 

Sub-task  No.  2-7  Tissue  ana.  Bloed  Bizyaes  of  Bats  Bst^1^ 

Irradiated  Foods 

Description  and  Svaanary: 

No  nev  studies  have  ‘been  Initiated  on  this  project  during  the 
pest  year  due  to  transfer  of  personnel.  Because  of  Its  possible 
Ir^irtancs  to  nutrition  and  Irradiated  foods,  renewed  efforts 
will  be  made  to  study  the  changes  brought  about  In  enzymatic 
activity  by  Irradiated  ffxjds.  Bi^diasls  will  be  placed  on  total 
liver  lipids  as  well  as  mitochondrial  lipid  changes  due  to 
Irradiated  fv'Sdis .  Die  cytochreme  oxidase  system  will  be  the 
enzyme  system  of  choice  since  It  Is  the  most  affected  by  Irradiated 
diets. 

Successful  field  applications  were  made  of  the  erythrocyte 
transketolase  assay  (thiamine)  and  erythrocyte  cell  fragility 

(vitamin  E)  inetho<is  by  members  of  the  Chemistry  Division  during 

« 

their  participation  In  the  nutrition  survey  In  Burma,  sponsored 
by  the  Ihterdepartmen-bai  C emmittee  on  Nutrlticn  for  National 
Defease,  this  i>ast  yea?* 

List  of  Publieatlrc::s: 

None. 
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Technl^:£j.  assistance  and  liaison  'batvesn  TSGO 
SGO  contractors  has  c^'jntlnued.  Currant  progress  reports 
and  final  reports  have  teen  received,  duplicated 
distributed  to  S3C  and  QMP&CI. 

Scientific  mestings  were  attended  with  perticlpatlca. 
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Sub- task  No.  2-8  Suporylslm  of  0T8G  Irradiated  PQt>l  Cmtimots 
Description  and  Stamiuey: 

Supervision  of  contracts  let  by  OTSS  regarding  Irradiated  foods 
vas  provided.  Moai.torlztgy  printing  and  distribution  of  progress 
or  final  reports  vere  also  provldl.ed. 

Papers  on  Irradiated  food  studies  vere  presented  at  1}  Food 
and  Agriculture  Organization  of  the  Oiltod  IBitlons.'  Technical 
Meeting  on  the  E^;&jLuaticn  of  the  Vholescmeness  of  Irradiated  Foods  ^ 
Brussels,  Belglxsa,  In  October  196I,  2)  MDID  Syqposlum  on  'Nutrition 
In  Natl  coal  DefesiBe,  "  Demxner,  Colc<rado  In  Miy  I962, 

List  of  Publications: 

1.  "Studies  of  the  Wholeacmeaess  and  Nutritional  Adequacy  of 

Irradiated  Foods . "  Sumuary  of  Resvilts  of  Rirtlclpatlon  In  the  QM 
B'  jod  Irradiation  S^;-i!rlllzatliXi  Program  in  Proceedings!  Seventh 
apatractors  *  Masting ,  QMS  Presermtlfai  of  F>x>ds  Rrojeet. 

June  1961. 

2.  Mclkweli.,  M.  E.  Review  of  tie  U.  S.  Army's  Irradiated  Food 
Whol'cisomeness  Program  (presented  at  the  FAO>WBO-AEC  Technical 
Masting  on  the  Bvalunticia  of  Whcuesfansness  of  Irradiated  Foods, 
Brussels,  Belgium,  23-30  October  1961).  U.S.  Aimy  Med.  Rsch.  &  Nutr. 
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The  administration  of  PAS-C  (pera-amlnoscLllcyllc  acld- 
ascorbate)  to  tubercvilous  patients.  In  place  of  PAS  acid  or 
sodium  PAS  has  resulted  In  distinct  advantages.  Since  PAS-C 
has  not  been  described  In  the  literature  cu  a  vell-deflned 
chemical  entity.  It  was  necessary  to  characterize  the 
contpovud. 

By  the  use  of  chemical  cud  physical  methods  of  analysis, 
PAS-C  appeared  similar  to  PAS.  The  laboratory  synthesis  of 
PAS-C  \isliig  radioactive  ascorbic  acid  resulted  In  a  pitjduct 
'tdilch  contained  such  minute  amounts  of  ascorbic  acid  as  to 
rule  out  the  possibility  of  a  definite  cenpound  as  PAS-C, 
and  eaqpletlned  the  inability  of  physical  and  chemical  means 
to  distinguish  the  free  acid  from  the  PAS-C. 
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Description: 

Pilot  stvklles  have  shown  that  PAS-C  Is  better  tolerated  by 
tuberculous  patients  as  compeared  vlth  PAS.  Furtheimore;  optimum 
blood  levels  of  PAS  can  be  achieved  with  lover  doses  of  PAS-C  than 
with  PAS.  It  Is  of  Interest  to  understand  the  mechanisms  whereby 
PAS-C  and  PAS  are  metabolized  by  the  body. 

Progress: 

By  use  of  speetrophotometrlc  absoipticn  curves,  Bratton-MEurshall 
chemical  assay,  carbon-hydrogen  analysis,  paper  chromatography, 
derivative  formation  and  titration  wlth^sodliaa  nitrite,  PAS  was  the 
same  as  PAS-C.  Hr/wever,  the  melting  points  were  different,  though 
these  tended  to  change  with  time,  and  eventually  gave  the  melting 
point  for  the  PAS  acid. 

Thou^  a  figure  of  ascorbic  acid  has  been  reported  for 
PAS-C,  this  could  not  be  confirmed  by  subsequent  assay.  Therefore, 
a  PAS-C  was  synthesized  in  this  laboratory  vusing  ascorbic  acid  Cp-^. 
The  resu3.ts  show  that  ranai  l  amounts  of  ascorbic  acid  are  present 
in  the  first  crop  of  crystaLLs.  This  product  has  the  melting  point 
of  PAS-C.  With  repeated  recrystalllzation,  the  specific  activity 
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dsoraases  aai  the  meltiiag  p..?lnt  rdaahes  that  of  free  PAS  acid.  It 
•was  (salcuJjatei  that  -there  -Mas  1  molecule  of  ascorbic  acid  to  64,000 
xnolecules  of  PAS  for  each  disintegration  per  mlnut®.  This  gave  a 
maxlmm  of  20  molecolss  cf  aaoorblc  acid  to  64,000  molecules  of  PAS. 

Sunmary  suad  Coacluslocis: 

Ascorbic  acid  does  not  react  vlth  PAS  -to  form  a  deflnl-be  chemical 
ea.tlty.  Its  dlffercriit  biological  activity  may  be  related  to  -the 
purity  of  -the  PAS,  as  It  Is  re  crystal  1  Ized,  or  to  -the  change  In 
crys-talllne  structure  of  -bha  PAS  as  It  Is  recrys-talllzed  from  a 
solution  con-talnlng  ascorb  Ic  acid. 

List  of  Publications; 

None  at  this  time. 
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Stxilles  have  been  continued  on  the  susceptibility  of  various 
vitamin  K  prepeumtlons  to  geumaa  Irradiation.  Data  Indicate  that, 
vhen  sealed  under  vacuum,  vitamin  Ki  and  vitamin  are  stable  to 
100  megarads,  vhlle  activity  of  vitamin  K3  Is  reduced  by  kOf>. 

High  levels  of  vitamin  A  (10,000  -  50,000  lU/day)  decrease 
prothrombin  levels  In  chicks  on  vitamin  K-free  diet.  Noznal  pro¬ 
thrombin  levels  eure  nearly  restored  by  small’  dally  doses  of  vitamin 
K.  It  does  not  appeeu:  that  vitamin  K  requirements  are  Increased 
by  high  levels  of  vitamin  A. 
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Description  emd  Summary: 

Continuation  of  the  studies  on  the  effect  of  Ionizing  radiations 
on  vitamin  K  Is  being  pursued  with  pure  vitamin  preparations  and  the 
chick  assay  method.  The  vitamins  under  study  are  K3, 

KsII. 

Preliminary  data  show  that  vitamin  seeG.ed  under  vacuum 
irradiated  to  9^  megarads,  retains  Its  activity.  Similarly  prepared 
and  irradiated  vitamin  also  retains  its  activity  when  Irradiated 
to  100  megarads.  Vitamin  K3,  on  the  other  band,  loses  about  20^ 
of  Its  activity  when  irradiated  to  50  megarads,  and  Uoft  at  100 
megarads. 

On  a  weight  bas^,  vitamin  K3  is  about  2.9  times  more  active  than 
vitamin  Ki  or  vitamin  in  the  chick. 

Similarly  prepared  san^les  sealed  xmder  nitrogen  or  o:^en  will 
be  assayed  in  the  neeu:  future. 

To  supplement  the  chick  assay  method,  the  spectro]^otometrlc  and 
thin  layer  chromatographic  methods  are  being  investigated  for  evaluating 
changes  produced  by  irradiated.  Sufficient  data  have  not  been 


accnmiulated  for  comment  at  this  time 
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Frellmlnary  data  fraa.  stadias  of  vltasLxis  A  and  K  In  the  ehlcdc 
Indicate  that  'while  hledi  lenrels  of  Yltaaln  A  do  decrease  probhronibln 
lerrels  In  the  ahsence  of  ‘wltamln  E,  ‘there  does  not  seem  to  he  an 
Increased  -yltemln  K  reqiolrement.  10,000  10  irltaBrin  A  per  day  Is  as 
effective  as  20,000  or  50,000  10  per  day.  Liver  yltssln  A  storage 
Indicates  that  20,000  10  per  day  In  a  single  oral  dose  Is  -the 
saxlmuB  asount  ahsoxhed. 

Stabilized  'vltaaln  A  added  to  the  diet  Is  vail  Absozhad  even  at 
5  alllion  units  per  kilogram  of  diet,  ^ypervltasdnosls  A  Is  evident 
by  gross  and  microscopic  examination  vlthln  two  weeks.  To  rule  out 
‘the  possibility  that  the  antioxidants  BHA.  and  BHT  present  at  such 
hlc^  levels  of  ‘wltaaln  A  were  contxlbutlng  to  the  toodclty,  they  were 
tested  Individually.  Ihere  vas  decreased  growth  ‘vlthln  one  vatic  at 

BHA  or  BHT  and  at  0.1^  BHT.  Hbvever,  thezv  ‘were  no  ou'twsrd 
syiqptans  or  decresused  proldircBd>ln  levels  as  vlth  hl£^  irltasdn  A 
dosages.  Additional  Interest  In  these  tests  aciy  be  in  ‘the  possible 
toxicity  of  BBT.  The  test  dose  Is  0.1^  or  10  times  ‘the 
allowable  concentration. 

Studies  ‘wl'th  rats  have  been  Inltla'ted  to  determine  vhether  or 
not  the  vitamin  Krvltamln  A  relationship  Is  still  observed  vhon 
caxotene  serves  as  the  source  of  ‘vitamin  A.  Bb  regportsble  data  have 
been  collected  at  -this  reporting  date. 

List  of  Pdbllcatlons: 
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Analytical  and  animal  studies  hare  been  ssqploysd  to 
appraise  the  nutritire  ralue  of  algae.  Ihe  results  of 
the  analytical  studies  deaonstrate  a  hlcdx  nutritire 
potential  for  algae.  Ihe  aalno  nltzogen  of  algae  has 
been  found  to  repiresent  only  80^  of  the  total  nitrogen. 

Oas  chronatographle  analyses  of  algae  lipid  hare  sheen 
several  unidentified  peeks. 

Digestibility  studies  In  rats  have  indicated  that 
dietary  enzyne  suppleswats  may  be  of  value  in  laprorlng 
the  poor  digestibility  of  algae. 
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Sub-task  Hb.  2-19  Hutiltlopal  Potentialities  of  Algae 

Study  Nos.  1-6  Studies  of  the  Protein  Quality 
aad  Digestibility  of  Algae 

Description: 

13ie  developaent  of  algae  for  use  as  a  food  would  eiiable  the 
rapid  gxwth  of  large  quantities  of  a  nutrltloxus  material.  Di  view 
of  the  possible  use  of  algae  In  emergency  feeding^  spcuse  feeding  and 
Its  possible  stxpplementary  value,  studies  have  been  designed  to 
develop  a  palatable  and  nutritionally  adequate  product  from  algae. 

I^rqgress: 

Progress  since  the  last  report  on  this  project  has  Included 
digestibility  studies  of  algae  protein  and  the  Influence  of  various 
amylolytlc  enzyaes  on  protein  digestibility.  Considerable  effort 
has  also  been  e3Q>ended  on  analytical  studies  of  various  algae. 
Various  species  of  algae  have  been  analyzed  for  protein,  fat,  ash, 
amino  acids  and  various  vitamins. 

Digestibility  studies  In  young  rats  demonstrated  the  protein  of 
algae  to  be  rather  poorly  digested  (apparent  digestibility  -  599^)  • 
The  addition  of  "certain  amylolytlc  enzymes  appeeuad  to  improve 
digestibility.  The  enzymes  which  appeared  most  effective  were 
diastase  and  alpha  amyleise  (appetrent  digestibility  73*d  emd  70. 69^, 
respectively).  Further  studies  along  these  lines  are  anticipated. 
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The  data  olbtalned  Indicate  that  algae  has  a  very  hl£di 
nutritional  potentials  it  is  quite  high  in  crude  protein  (30-6056), 
contains  substantial  amounts  of  the  various  vitamins  and  a  co(t>>  . 
slderable  quantity  of  ash.  However,  data  obtained  firam  differential 
nitrogen  analyses  demonstrate  that  the  protein  content  of  algae  is 
not  as  hig^  as  the  liotaJL  nitrogen  analyses  indicate.  Twenty  percent 
of  the  total  nitrogen  of  algae  has  been  shown  to  be  non^amlno  acid 
nitrogen  (amide,  ammonia  and  humln  nitrogen).  The  fat  content  of 
algae  which  contributes  to  its  hlg^  calorie  content  is  also  not  a1.1 
available^  considerable  proportions  of  the  algae  lipid  have  been 
shown  to  be  chromogenlc  material  which  would  be  of  little  value 
nutritionally.  Gas  chrcoatographlc  analyses  of  algae  lipids  have 
revealed  a  number  of  unidentified  peeks  trtilch  could  be  unsatvirated 
fatty  acids  containing  odd  nuinbers  of  carbon  atcnis  or  possibly 
branched  chain  fatty  acids.  Studies  are  presently  imder  way  to 
identify  these  peaks. 

Amino  acid  analyBes  of  the  algae  have  indicated  adequate  contents 
of  most  of  the  amino  acids.  However,  all  of  the  algae  studied  to 
date  have  been  ^puod  to  be  low  in  sulfur* containing  amino  acids. 

This  observation  supports  the  results  of  the  animal  sttadies  previously 
reported  which  demonstrated  significant  growth  stimulations  as  a 
resTjlt  of  methionine  supplementation  of  algae  diets  for  rats  and  chicks . 

Algae  have  been  grown  in  this  laboratory  with  in  the  culture 
media  resulting  in  cells  containing  imlfoxmly  labeled  algae.  It  is 
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planned  that  this  material  will  be  employed  for  flurther  and  more 
Intense  studies  of  algae  utUlzatloa  by  esqperlmental  animals. 

At  present,  studies  are  being  directed  at  extending  the  data 
thus  far  obtained  and  overcoming  some  of  the  problems  observed.  The 
factors  being  considered  are  listed  below: 

1.  Continued  analytical  studies  of  different  species  of  algae 
and  of  algae  grown  under  varying  condltlaQS. 

2.  Identification  of  the  cooiponents  of  algae  Uplds  by  gas 
chromatography. 

3.  Improvement  of  the  nutritional  value  and  pelatablllty  of 
algae  by 

a.  Processing 

b .  Supplementation 

c.  liiparovlng  digestibility 

(1)  Use  of  new  species  of  algae 

(2)  By  pre-treaizient  utilizing  mechanical  (ultra  sonic 
waves),  chemical  (alkali  or  acid),  and  biological  (enzymatic) 
methods 

d.  Use  of  Isotoplcally  labeled  algae  for  studies  of 
digestion,  absorption  and  metabolism  of  the  nutrients  of  algae 

Summary  and  Conclusions: 

The  analytical  data  thus  far  obtained  have  demonstrated  a  high 

nutritive  potential  for  algae.  The  addition  of  enzymes  to  algae 

diets  In  order  to  Improve  digestibility  has  shown  some  promise  since 
certain  enzymes  did  appear  to  Improve  digestibility. 


/// 
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The  data  thus  fhr  oibtalAed  are  loadeqtoate  to  foxm  eonclusloos; 

It  does  appear  that  algae,  with  proper  traatosent,  silf^t  he  esoployad 
as  a  food  source. 
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Studies  of  body  con^sltlon  and  the  use  of  C^^  Isotopes 
have  restilted  In  a  method  for  stating  the  actual  utilization 
of  ascorbic  acid  by  heeOithy  men.  After  Ingesting  a  single 
20  fic  quantity  of  D-gluc\jronolactone-6-C^^,  the  \irlne  of 
healthy  men  contains  C^^  activity  vhlch  can  be  Isolated  and 
found  In  the  highly  purified  phenylhydrazlne  derivative  of  ' 
ascorbic  acid.  Such  activity  Is  not  found  following  the 
Ingestion  of  D-glu<niron,lc-6-C^^  acid.  Indicating  that  the 
above  lactcme,  but  not  Its  acid,  can  function  as  a  source 
of  ascorbic  acid.  In  subjects  who  Ingest  20 /ic  of  I^ascorblc- 
1-C^^  scld,  the  dally  urtnary  oxeOate  arising  from  metabolism 
of  the  labeled  ascorbate  Is  subsequently  excreted  as  a 
constant  proportion  of  the  total  activity  remaining  In 
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the  body.  COius,  It  can  be  Inferred  that  the  portion  of 
the  dally  oxalate  uhlch  arises  from  netaboHsia  of  ascorbate 
Is  formed  and  excreted  at  a  constemt  rate.  Further  In  6 
men  of  diverse  body  vel^t  and  degree  of  fatness.  It  was 
found  that  the  ascorbate  utilization,  as  stressed  In 
terms  of  oxalate  excretion,  occurred  at  a  rate  of 
0.207  mg/day/kg  of  fat-free  body  welc^t.  Barely,  If  ever, 
do  adult  males  exceed  90  kg  In  lean  body  mass.  Therefore, 
Id  mg/day  Intake  would  match  the  greatest  quantity  of 
ascorbate  metabolized  by  the  largest  healthy  man. 
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Description: 

Since  this  Is  a  final  report  and  the  material  has  been  inibllshed, 
only  a  discussion  and  susmary  of  the  vork  will  be  presented  here. 

Dlscvisslon: 

Studies  of  body  composition  and  the  use  of  Isotopes  have 
here  resulted  In  a  method  for  stating  the  actual  utilization  of 
ascorbic  acid  by  healthy  men.  After  Ingesting  a  single  20  ^c  q]UBntlty 
of  D-glucuronolactone-6-C^^,  the  urine  of  healthy  men  contains 
activity  which  can  be  isolated  and  found  In  the  hlfdily  purified 
X^enylhydrazlne  derivative  of  ascorbic  acid.  Such  activity  is  not 
found  following  the  Ingestion  of  IV glucuronic- 6- acid.  Indicating 
that  the  above  lactone,  but  not  Its  acid,  can  function  6is  a  source  of 
ascorbic  acid. 

In  subjects  who  Ingest  20  ^c  of  L-ascorblc-l-C^^  acid,  the  dally 
urinary  oxedate  arising  from  metabolism  of  the  labeled  ascorbate  Is 
subsequently  excreted  as  a  constant  proportion  of  the  toted. 
activity  rqnalnlng  In  the  body.  Thxjs,  it  can  be  Inferred  that  the 
portion  of  the  dally  oxedate  which  arises  from  metabolism  of  emcoxbate 
Is  foxmed  and  excreted  at  a  constemt  rate.  Note,  since  Crawfaall  et  al. 
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shoved  that  about  of  the  dally  oxalate  came  fraa.  hreakdovn  of 
glycine  and  here  It  Is  shown  that  another  ^0^  comes  from  ascorbate. 
It  Is  possible  to  speculate  that  nearly  all  of  the  urinary  oxalate 
comes  from  the  metabolism  of  glycine  and  ascozbate. 

The  Ingestion  of  a  single,  conqpantlvely  laxge  0.^  gm  of 
quantity  of  "cold"  ascorbic  acid  or  Its  precursors  by  a  subject 
idiose  body  ascorbic  acid  pool  has  been  previously  labeled,  as 
described  above,  results  In  Increased  excretion  of  ascozbate 
of  lowered  specific  activity.  Ihese  effects  axe  transitory  In  that 
within  2  days  the  total  ascorbate  excretion  returns  to  previous 
levels  and  the  ascorbate  specific  activity  Is  lower  than  It  was 
prior  to  dilution  of  the  body  ascozbate  pool. 

Simultaneously,  the  total  activity  and  the  specific  activity 
of  the  oxalate  decreases,  but  the  proportionality  of  the  total 
oxalate  activity  to  the  specific  activity  of  the  ascorbate  remains 
the  same.  Froa  these  effects.  It  can  be  inferred  that  the  utili¬ 
zation  breakdown  of  ascorbic  acid  in  the  body  occurs  at  a  constant 
rate  irrespective  of  an  increeised  rate  of  supply  of  ascorbate  to 
the  body. 

Farther,  In  6  men  of  diverse  body  vel£^t  and  degree  of  fatness. 
It  was  found  that  the  ascorbate  utilization,  as  expressed  In  tezms 
of  oxalate  excretion,  occurred  at  a  rate  of  0.207  «€  per  day 
per  kilogram  of  fat- free  body  vel£^t.  Barely,  If  ever,  do  adult 
males  exceed  90  kg  In  lean  body  mass.  Therefore,  18  mg  per  day 
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Intake  votild  match  the  greatest  quantity  of  aseozisate  metabolized 
by  the  largest  healthy  man. 

Sumnary: 

Results  of  studies  vlth  healthy  men  revealed  that  dose  to  one- 
fourth  of  B-glueuraaolactone-6-C^^  vas  converted  to  L-aseoxlKlc  a&td, 
vhereas,  on  the  other  hand,  no  activity  could  be  detected  In  the 
ascorbate  derivative  Isolated  from  the  urine  of  subjects  receiving 
lVglucuronlo-6-C^^  acid. 

One-half  of  the  urinary  oxalate  arises  frcn  the  breakdown  of 
suscozblc  acid  and  Is  excreted  at  a  constant  rate. 

The  size  of  the  ascorbic  acid  pool  and  Its  rate  of  utilization 
vsis  directly  related  to  the  size  of  the  fat- free  body  vel^t. 

List  of  Publlcatloas: 
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Increasing  hydrolysis  time,  solvent  vashes  az^  filter  density 
resulted  In  fecal  cellulose  values  vlth  a  ±  2)(  deviation  of 
replicates.  The  free  amnonla  In  protein  hydrolysates  for  intra^ 
venous  feeding  oay  1»e  removed  vlthout  dlstuzhlng  Ionic  halance  by 
use  of  a  cupric  chelating  resin.  Diffusion  of  air  Into  the  oU- 
nltrogen  system  for  nlnhydrln  In  an  automatic  amino  acid  analyzer 
vlth  Its  resultant  change  In  nlnhydrln  reactivity  may  be  corrected 
by  an  additional  two  bottle  oU-nltrogen  complex.  Several  Infants 
vlth  disorders  of  Ihe  central  nervous  system  exhibited  deficiencies 
of  glutamic  acid,  proUne,  tyrosine  and  phenylalanine  In  their 
plasma  amino  acid  levels  and  deficiencies  In  glycine,  cystine  and 
arginine  In  their  virlne  levels. 
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Description: 

To  support  dlTieional  reseeurch,  aethodologj  Is  developed.  By 
revision  of  existing  procedures,  by  a  combination  of  procedures  or 
by  direct  Innovation.  As  a  secoodaxy  function,  support  Is  provided 
for  the  coUaboratlve  projects  of  outside  units  In  the  form  of 
specific  analytical  methods. 

Progress: 

The  procedure  of  Crompton  amd  Maynard  for  the  detezmlnatlon  of 
cellulose  was  modified  to  quantitate  the  amount  of  alpha  cellulose 
In  fecal  samples.  Increeusied  hydrolysis  time,  repeated  washings  with 
organic  solvents  and  a  dense  Gooch  asbestos  filter  pad  gave  replicates 
with  a  deviation  of  ±  2$, 

Monoethanolamine  Is  an  excellent  absorptive  for  carbon  dioxide 
In  a  micro  conibustlon  train  and  reacts  with  nlnhydrln  on  heating 
according  to  Beer's  law.*  Levels  up  to  10  mg  of  carbon  may  be  assayed 
spectrophotometrlcally  at  ^70  millimicrons. 

Ih  the  quest  for  a  balanced  Intravenous  fat  emulsion  a  protein 
hydrolysate  (8  gm/lOO  ml)  euad  a  dextrose  solution  were  Incorporated 
Into  cottonseed  oil  prqparatlons.  The  subsequent  toxicity  of  this 
formula  was  x>osslbly  based  on  the  presence  of  abnormal  levels  of 
free  ammonia  In  the  protein  hydrolysis.  Analysis  revealed  18.4  to 
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22.3  ne  of  free  asimcn£La  per  100  ml  of  hydrolysate.  This  anmonla 
may  he  removed  vlthout  iipsettlog  the  Ionic  balance  by  use  of  a 
chelatlzig  resin  In  the  ctiprlc  foim  uhlch  has  a  strong  affinity  for 
the  copper^ aamionla  complex. 

The  effect  of  time  on  the  nlnhydrln  reagent  aqiloyed  In  the 
Splnco  Amino  Acid  Analyzer  showed  a  progressive  decrease  In  molar 
concentrations  of  the  Individual  amino  acids,  falling  to  a  12j(  lower 
value  In  three  vedcs.  Diffusion  of  air  into  the  protective  oil 
baths  and  resultant  changes  In  nlnhydrln  reagent  can  be  decreased 
by  Installation  of  an  additional  two  bottle  oU-nltrogen  system. 

A  i960  ICNBD  survey  of  the  food  Intake  of  the  military  personnel 
of  Thailand  revealed  one  of  the  most  Important  Items  In  the  dally 
diet  to  be  a  fish  sauce,  used  freely  as  a  condiment  on  rice  and 
other  dally  dietary  staples.  Direct  analysis  shoved  only  minor 
auantltles  of  the  essential  amino  acids.  Unidentifiable  nlnhydrln 
reactants  account  for  0.351)^  of  the  alpha  — nitrogen.  Of  the 
total  nitrogen  (2.0731^)7  0.218^  Is  non-protein  nitrogen. 

A  series  of  collaborative  studies  with  the  Pediatric  Clinic  of 
Fltzslmons  General  Hospital  was  conducted  to  detezmlne  the  extent 
that  noxuml  patterns  of  blood  and  urine  amino  acids  are  altered  In 
Infants  with  disorders  of  the  central  nervous  system  (l.a.,  phemyl^- 
ketonurla).  Deficiencies  of  glutamic  acid,  prollne,  tyrosine  and 
^enylalanlne  were  observed  In  the  Mid  patterns  and 

reduced  levels  of  glycine,  cystine  and  arginine  in  the  urine. 
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In  cooperation  vlth  the  Uhiverslty  of  Colorado  Medical  Center ^  these 
values  vere  coBQiared  vlth  those  of  nomal  Infants.  The  limits  of  a 
deficiency  level  vere  difficult  to  define,  since  the  range  of  values 
In  noxnal  patterns  vas  so  broad. 

Smnary  and  Co(f!^usloas: 

As  listed  under  "Progress." 

List  of  Publications: 
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1962. 

2.  Powell,  R.  C.,  V.  T.  Runes,  R.  S.  Harding  and  J.  B.  Vacca. 
The  Influence  of  non-absoxbable  antibiotics  on  serua  Uplds  and  the 
emeretlon  of  neutral  steirole  and  bile  acids.  Amer.  J.  Clin,  ffutr. 

(in  press). 

3.  Harding,  R.  S.  and  J.  A.  Dlckerman.  A  paper  eleetro]^retle 
study  of  the  effect  of  sarcoidosis  on  serum  globulin  levels.  Sub¬ 
mission  pending  case  history  reports. 
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The  csiseln-amlno  acid  diet  developed  for  the  detexmlnatlon 
of  amino  acid  requirements  of  mice  has  been  found  to  be  \m- 
satlsfactory  for  the  detexmlnatlon  of  precise  requirements. 
Presiimably,  this  Is  due  to  variation  In  the  amino  acid  conposl- 
tlon  of  the  casein  engployed. 

Various  dietary  carbohydrates  were  found  to  have  no 
Influence  on  weight  gain  or  plasma  cholesterol  levels  of  mice 
fed  two  levels  of  protein. 
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or  High- Protein  Diets 


Description: 

A  knowledge  of  the  amino  acid  requirements  of  the  mouse  would 
be  of  value  In  view  of  the  use  of  this  species  In  nutritional  studies 
For  this  reason,  efforts  are  being  directed  to  the  develc^ent  of  a 
diet  suitable  for  the  determination  of  such  requirements. 

Other  studies  have  been  directed  towards  determining  the  Influ¬ 
ence  of  •'/arlous  dietary  carbohydrates  on  certain  biochemical  criteria 
Further  studies  on  the  influence  of  protein  level  and  essential  vs. 
no:G.eggentlal  nitrogen  on  amino  acid  requirements  and  the  significance 
of  protein  resejrres  are  being  cmsidered. 

Progress; 

In  the  last  reiwrt,  the  development  of  a  cstseln- amino  acid  diet 
to  be  xised  for  the  determination  of  essential  amino  acid  requirements 
of  the  movise  was  described.  Ihe  tise  of  this  diet  in  determining  the 
sulfur  amino  acid  irequlrements  of  the  mooise  was  also  described. 
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Several  studies  have  heen  initiated  in  an  attempt  to  detexmine  the 

® 

requirements  of  other  amino  acids.  Hoirever,  presuma'bly  hecause  of 
the  variations  in  the  amino  acid  ccnposltlon  of  different  lots  of 
casein  enployed,  accurate  requirements  could  not  be  detexnlned.  Ih 
order  to  obviate  such  difficulties,  studies  will  be  initiated  to 
attempt  to  develop  a  free  amino  acid  diet  iihlch  vlU  support  timyimnin 
grovth  of  veanlln^;  mice.  Such  a  diet  vould  enable  complete  freedom 
in  varying;  levels  of  single  amino  acids  and  should  thereby  enable  the 
detexmtnatlon  of  precise  requirement  values. 

In  a  study  of  the  influence  of  dietary  caxbohyirate  on  velght 
gain  and  plasma  cholesterol  levels  of  mice,  sucrose,  glucose,  starch 
and  dextrin  vere  fo^nkd  to  be  without  Influence. 

Since  the  last  repozt,  no  further  stiidles  have  been  conducted 
on  the  Influence  of  essential  vs.  nonessential  amino  acids  on  growth 
of  rats  or  of  level  of  protein  on  serum  protein  ccnponents  of  chicks. 
However,  several  new  stvidles  are  presently  being  planned.  The  influ¬ 
ence  of  essential  and  nonessential  amino  acids  on  the  growth  of  rats 
will  be  studied  with  free  amino  acid  diets.  Such  diets  will  enable 
a  greater  inaxiipu2atlon  of  the  various  amino  acids. 

The  value  of  protein  reserves  will  be  further  studied  by 
attenptlng  to  relate  antibody  formation  to  dietary  and  serum  protein 
levels.  Because  of  the  possible  significance  of  protein  reserves 
to  resistance  to  infections,  such  studies  are  pertinent . 


Ui 
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Summary  and  ConclusiaQs: 

The  studies  reported  demonstrate  that  1)  dietary  carbohydrates 
are  without  influence  on  weight  gain  or  plasma  cholesterol  levels 
of  weanling  mice;  2)  a  caaein-amino  acid  diet  is  unsatisfactory  for 
the  determination  of  amino  acid  requirements  of  weanling  mice. 
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In  young  adult  mice,  dietary  protein  and  sulfur  amino 
acids  have  been  found  to  duress  plasma  and  liver  cholesterol 
levels,  vhlls  these  dietary  supplements  do  net  appear  to 
Influence  the  cholesterol  level  of  growing  mice. 

Studies  on  the  influence  of  dietary  fat  on  cholesterol 
metabolism  in  chicks  demonstrate  that  the  more  highly 
unsaturated  fats  Increase  the  degree  of  absoiptlon  of 
dietary  cholesterol  and,  consequently,  increase  the  plasma 
and  liver  cholesterol  levels. 

Cholic  and  lithocholic  acids  have  been  foimd  to  elevate 
plasma  cholesterol  levels  of  animals  fed  a  cholesterol- 
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containing  or  free  diet.  IQie  Influence  of  these  acids  on 
liver  cholesterol  levels  Is  presently  helng  stiidied. 

Preliminary  data  have  been  obtained  on  the  fatty 
acid  composition  of  plasma  glycerides,  cholesterol  esters 
and  i^osihollplds  of  chicks  fed  high  or  lov-proteln 
diets  with  or  vlthout  added  cholesterol.  The  Influence 
of  several  amino  acids  and  antibiotics  on  the  plasma 
cholesterol  level  of  the  chick  have  also  been  stridled. 

In  growing  cholesterol- fed  rats,  dietary  saponin 
and  pectin  appear  to  depress  cholesterol  by  Increasing 
fecal  bile  acid  excretion. 

Studies  In  human  subjects  have  shown  dietary  protein 

to  be  vlthout  Influence  on  plasma  cholesterol  levels. 

\ 

The  hypocholesterolemlc  effect  of  oral  necmycln  appears 
to  be  a  result  of  the  Ixupaired  fat  absorption  which 
accompanies  necmycln  administration. 
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Descriptloca:  ^ 

The  Influence  of  nutritional  factors  on  lipid  lervels  and 
metahollsm  are  being  studied.  The  apparent  significance  of  lipid 
metabolism  to  human  health  makes  such  studies  of  vital  importance. 
Continuous  attention  Is  given  to  the  developmoat  and  implementation 
of  analytical  procedures  essential  for  such  studies. 

Progress; 

Methodology 

The  procedures  described  in  the  last  report  have  been  Implemented 
successfully  and  are  presently  being  routinely  anployed  In  this 
laborat-cry.  Presently,  efforts  are  being  directed  to  the  application 
of  gas  chromatography  for  the  deteiminatioa  of  steroids  and  for 
isolation  of  steroids,  fatty  acids  and  possibly  other  coo^unds.  . 

The  adaptation  of  new  procedtires  for  bile  acid  and  vitamin  A 
deteiminations  Is  presently  being  considered. 

Protein,  Sulfur  Amino  Acids  and  Plasma  Cholesterol  In  Mice 
In  contrast  to  the  lack  of  effect  of  dietary  protein  on  the 


plasma  cholesterol  level  of  veanllng  mice  previously  reported,  a 
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hypocholesterolemic  effect  has  iDeett  noted  in  yotuag  adult  mice. 

Results  obtained  to  date  show  a  highly  significant  decrease  in 
pla.sma  and  liver  cholesterol  levels  of  mice  fed  30f>  casein  as  ca^pared 
to  S^,  Mice  were  fed  9,  27  or  36^  casein  and  the  regression 

of  plasma  or  liver,  cholesterol  or  lipid  phos^dioxxis  on  dletatry 
protein  level  was  found  to  be  statistically  significant.  This  ob¬ 
servation  has  been  made  whether  the  animal  s  wereftd  cholesterol  pr 
not.  Ihe  study  has  been  repeated  a  number  of  times  and  the  results 
reproduced  in  each  instance. 

In  an  initial  study,  the  Influence  of  the  high  protein  levels 
has  been  fo\md  to  be  largely  attributable  to  the -greater  content  of 
sulfur  amino  acids*  HLce  were  fed  9  or  36^  dietary-  protein  frca 
casein.  A  -third  group  was  fed  9^  casein  with  an  amount  of  methionine 
or  cystine  equi-valent  -to  -that  supplied  by  ^0$  casein;  these  three 
diets  were  fed  -wi-th  and  -wi-thout  added  cholesterol.  The  addition  of 
sulfur  amino  acids  to  -the  9^  casein  diet  resulted  in  plasma  and 
liver  cholesterol  levels  cooiparable  to  those  observed  in  animals 
fed  36^  casein.  Similar  studies  -will  be  initiated  to  determine  -the 
reprodu.cibllity  of  -the  observed  res'olts. 

Dietary  Phct  /rs  and  Plasma  and  Liver  Lipids  of  Chicks 

As  reported  last  year,  siilfur  amino  acids  have  been  found  to 
have  a  cholesterol-depressing  effect  in  chicks  fed  diets  containing 
marginal  levels  of  -these  acids.  However,  sulfur  amino  acids  have 
not  been  found  -to  exert  any  hypocholesterolemic  effect  in  animals 

already  recel-vlng  levels  adequate  -to  support  maximum  growth.  It 
has,  -therefore,  been  conclckded  from  -these  da-ta  -that,  al-thou^  -the 
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sulfur  amino  aold  contsnt  of  a  protein  may  in  part  be  responsible 
for  the  cholesterol-depressing  effect  of  the  protein,  protein  has 
a  specific  cholesterol-d^ressing  effect  vinrelated  to  its  sulfur 
amino  acid  content.  This  cholesterol-depressing  effect  of  protein 
has  also  been  shown  to  be  unrelated  to  growth.  Other  amino  acids 
vere  studied,  namely  lysine,  8u:ginine  and  tryptophan,  and  none  were 
found  to  influence  plasma  cholesterol  idien  added  to  diets  containing 
sufficient  qixantitles  of  these  amino  acids  to  sxipport  growth, 

lysine  supplementation  of  diets  deficient  in  this  amino  acid  did 
depress  plasma  cholesterol;  however,  this  was  probably  the  result 
of  increasing  the  protein  available  for  growth. 

In  the  last  report  on  this  project,  it  was  reported  that  several 
antibiotics,  including  penicillin  and  neomycin,  depressed  plasma 
cholesterol  levels  of  girwlng  chicks;  in  a  second  study  no  such 
effect  was  noted.  In  ccoparing  the  results  of  the  two  studies, 
another  difference  becomes  apparent.  In  the  first  study  the  anti¬ 
biotics  stimulatei  grrysth  while  in  the  second  study  no  grcwth  stimu¬ 
lation  was  notei.  Althou^  further  studies  will  be  required  to 
clarify  these  apparent  discrepancies,  it  seons  that  a  plaxislble 
e35>2anation  based  on  the  difference  in  growth  mlfd^t  be  that  a  sub- 
clinical  infection  which  respon&ai  to  the  antibiotics  used  was 
present  in  the  first  study,  but  not  in  the  second.  Further  study 
is  anticipated  in  this  area  during  the  next  year. 

Stijidies  with  growing  chicks  demonstrate  that  the  more  unsaturated 
fats  fed  (olive  and  com  oil)  increase  cholesterol  absorption  as 
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compared  to  animals  fed  a  low- fat  diet  (0.55^)  or  a  satxirated  fat 
(cocoiut  oil).  ICu  cholesterol- fed  chicks,  the  lervel  of  plasma 
cholesterol  was  lower  in  animals  receiving  the  low- fat  diet  than 
in  those  fed  any  of  the  fat-s\qpplemeated  diets.  Of  the  fat- 
supplemented  groups,  the  chicks  receiving  coconut  oil  had  a  hi^er 
level  of  plasma  cholesterol  than  did  chicks  fed  olive  or  com  oil. 
The  level  of  cholesterol  in  the  liver  of  chicks  fed  olive  oil  was 
higher  than  for  any  other  treatment;  the  chicks  fed  com  oil  had 
lower  liver  cholesterol  levels,  followed  by  the  coconut  oil  and  low- 
fat  groups.  The  values  for  aortic  cholesterol  followed  a  similar 
trend.  In  chicks  not  fed  cholesterol,  plasma  cholesterol  levels 
were  highest  in  the  com  or  olive  oil- supplemented  groups;  liver 
cholesterol  values  were  similar  in  all  groups,  llie  cholesterol: 
phospholipid  (C:P)  mtios  were  found  to  be  similar  in  ol-  and  /rf'- 
llpoprotelns  of  chicks  fed  a  cholesterol- firee  diet.  In  conpeuring 
C;P  values  for  chicks  fed  diets  with  and  without  cholesterol,  the 
radio  increased  by  one- third  (0.58  to  0.77)  in  the  c^-Hpoprotein 
fraction  and  by  approximately  six- fold  in  the  ^-fraction  (0.44  to 
2.69);  this  indicates  that  the  cholesterol  Incresises  particularly 
in  the  ^-lipopmteln  fraction  at  a  much  faster  rate  than  does  the 
phospholipid  level.  The  data  obtained  also  demonstrate  that  the 
hypercholesterolemia  resxilting  from  cholesterol  feeding  takes  place 
exclusively  in  the  ^-lipoprotein  fraction  with  little  or  no  change 
in  the  cholesterol  level. 
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Because  of  conUlctlng  reports  on  the  Influence  of  the  hlle 
acids ;  cholic  and  UthochoUc  acids,  on  cholesterol  metabolism  In 
the  chick,  studies  vere  Initiated  to  elucidate  their  effect.  In  the 
preliminary  study,  UthochoUc  acid  elevated  plasma  cholesterol  levels 
In  chicks  fed  cholesterol- free  and.  stqipleniented  diets,  ahlle  cholic 
acid  elevated  plasma  cholesterol  levels  of  cholesterol- fed  chicks  • 
only.  In  a  second  study,  chicks  vere  fed  a  stock  diet  for  approxi¬ 
mately  four  weeks  as  coerpexed  to  one  veek  In  the  first  study;  the 
e3Q>erlmental  diets  vere  then  fed  for  four  weeks  In  both  experiments. 
Ihe  data  of  the  second  study  vere  essentially  Identical  to  those  of 
the  first  except  that  cholic  acid  elevated  plasma  cholesterol  In 
chicks  fed  a  diet  free  of  cholesterol.  Since  this  observation  Is  In 
contrast  to  that  of  the  first  study.  It  can  be  Interpreted  as  Indi¬ 
cating  an  Influence  of  age.  In  order  to  overcome  any  age  fhctor,  a 
third  study  Is  In  progress  In  vhlch  chicks  vere  fed  a  stock  diet  for 
one  veek  and  will  be  fed  the  experimental  diets  for  6  vedcs;  weekly 
plasma  cholesterol  values  win  be  obtained.  The  Uver  lipid  data 
have  not  as  yet  been  completed,  but  the  data  available  Indicate  that 
dietary  UthochoUc  acid  cause  approximately  atwo-fold  Increase  in 
Uver  weight  and  an  elevation  in  Uver  cholesterol  In  chicks  fed  a 
cholesterol- free  diet,  and  in  contrast  appears  to  depress  Uver 
cholesterol  In  the  cholesterol- fed  chick.  Llthochollc  acid  also 
appears  to  depress  Uver  fat. 

Preliminary  data  have  been  obtained  on  the  fatty  acid  composition 
of  glyceride,  cholesterol  ester  and  phosi^ollpld  fractions  of  and 
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^ -lipoprotein  lipids  In  plasma  obtained  trocx  chicks  made  hyper- 
cholesterolemlc  by  1}  Increasing  endogenous  (feeding  a  lov-proteln 
diet)  or  2)  exogenous  cholesterol  (cholesterol  feeding).  The  data 
thxis  far  obtained  Indicate  that  the  hTpercholesterolenlc  response  Is 
accGopenled  by  a  decrease  In  llnolelc  and  curachldonlc  acids  and  an 
Increeise  in  the  level  of  oleic  acid  or  an  incirease  in  the  oleic: 
llnolelc  -f-  arachldonlc  ratio.  More  data  are  being  obtained  In  order 
to  establish  such  changes  more  definitely  and  to  delineate  the 
mechanisms  Involved. 

Pectin ,  Saponin  and  Plasma  Ciholesterol  of  Rats 

Bats  fed  cholesterol  had  elevated  plasma  and  liver  cholesterol 
levels  In  con^paxison  to  »niTn»JlH  fed  a  cholesterol- free  diet  (plEisma, 
101  vs.  128  mg/lOO  ml;  liver,  4.30  vs.  10.32  mg/ga).  The  plasma 
and  liver  cholesterol  levels  of  the  cholesterol- fed  rats  were  de¬ 
pressed  by  the  dietary  supplementation  of  pectlon  or  0.^^  saponin 
*  (plasma,  128,  ll6  and  119  mg/lOO  ml  for  control,  pectin  and  saponin 
groups, resi>ectively;  liver,  10.32,  T»49  and  j.hj  mg/gm  for  control, 
pectin  and  saponin  groups,  respectively).  The  hypocholesterolemic 
effect  appeared  to  be  the  result  of  an  Increased  fecal  bile  acid 
excretion  (17.93#  23.59  and  25.96  mg  of  dl-  and  trlhydrca^cholanlc 
acids  excreted/day  for  control,  pectin  and  saponin  groups,  respec¬ 
tively)  and  not  due  to  an  Increase  In  feceCL  neutral  sterol  excretion 
(i42,  l4l  euad  I32  mg  sterol  excreted/day  for  control,  pectin  and 
saponin  groups,  respectively).  The  possibility  exists  that  pectin 
and  saponin  may  have  depressed  fat  absorption;  however,  the  neutral 
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stexol  data  do  not  support  such  a  conclusion.  Other  studies  are 
being  initiated  to  further  elucidate  the  mechanism  of  action  of 
pectin  and  saponin. 

Dietary  Protein  and  Neomycin  in  Human  Subjects 

Dietary  protein  level  vas  found  to  be  without  effect  on  the 
plasma  lipids  of  young  normal  adult  males.  Hi^  and  lov-proteln 
diets  (130  and  30  gn/day^  respectively)  were  fed  and  no  significant 
changes  in  plasma  cholesterol)  lipid  phosphorus  and  glycerides  were 
noted. 

A  study  has  been  conpleted  to  determine  the  mechanlsm^s)  Involved 
in  the  hypocholesteroloolc  effect  of  neomycin.  Since  a  small  amount 
of  the  administered  oral  dose  is  absorbed)  it  was  necessary  to 
determine  idiether  the  effect  might  not  be  a  systemic  one.  The 
administration  of  200  mg  of  neomycin  i>er  day  intranniscularly  did  not 
alter  plasma  lipids.  The  administration  of  this  same  dose  orally  did 
not  alter  plasma  lipids  but  did  result  in  stools  which  were  negative 
for  the  microorganisms  assayed  for)  indicating  that  the  cholesterol 
depression  was  not  mediated  throu^  the  antibiotic's  alteration  of 
the  intestinal  microflora.  The  administration  of  2  gm  of  neomycin 
per  day  depressed  plasma  cholesterol  and  significantly  reduced  fat 
digestibility.  These  data  are  Interpreted  to  show  that  the  hypo- 
cholesterolemla  resulting  from  neomycin  administration  is  mediated 
through  its  impairment  of  lipid  absorption. 


* 
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Sunnary  and  Conclusions: 

Ihe  results  of  the  studies  reported  are  sisnmarlzed  as  follows: 

1.  Dietary  protein  and  sulfur  amino  acids  have  been  observed  to 
depress  the  pleisma  and  liver  cholesterol  levels  of  young  adult  mice. 

2.  In  growing  chicks,  dietary  protein  was  found  to  have  a 
greater  plasma  cholesterol-depressing  effect  than  could  be  attributed 
to  Its  sulfur  amino  acid  content. 

3.  Arginine,  tiyptQphan  and  lysine  did  not  depress  plasma 
cholesterol  levels  of  growing  chicks. 

The  Influence  of  antibiotics  on  plasma  cholesterol  levels  of 
chicks  appears  to  be  related  to  their  ability  to  stimulate  growth, 
probably  by  suppressing  sub- clinical  Infections. 

A  hypercholesteremlc  response  In  the  chick  aivpears  to  be 
accompanied  by  decreased  levels  of  llnoleate  and  arachldonate  with 
an  accompanying  Increase  in  oleate.  Ilhese  changes  appear  to  be  most 
apparent  In  the  cholesterol  ester  fraction  and  least  so  In  the  phos¬ 
pholipid  fraction  with  Intermediate  values  for  the  glyceride  fraetlon. 

6.  Saponin  and  pectin  added  to  the  diet  of  the  cholesterol- fed 
rat  depresses  plasma  and  liver  cholesterol  levels  by  Increasing  bile 
acid  excretion. 

7.  Dietary  llthochollc  acid  has  been  observed  to  have  a  hyper¬ 
cholesteremlc  effect  In  the  growing  chick.  Cholic  acid  also  has  a 
hypercholesteremlc  effect  idaich  appeeurs  to  be  Influenced  by  age. 
Llthochollc  acid  appears  to  cause  an  Increase  In  liver  size. 
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8.  Dietary  protein  has  been  found  to  be  vlthout  effect  on 
the  plasma  lipid  levela  of  human  subjects. 

9.  Dietary  neomycin  appears  to  depress  plasma  lipids  in  human 
subjects  by  impairing  lipid  absorption. 
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Previous  studies  reported  In  the  literature  have  shown  disturbances 
In  enzyne  function  In  thiamine  deficiency.  These  biochemical  changes 
do  not  lend  themselves  readily  to  rapid  and  reliable  methods  for  the 
assessment  of  thiamine  Intake  as  veil  as  nutritional  status.  Recent 
vork  has  shown  that  red  blood  cell  trazisketolase  may  provide  a  reliable 
Index  of  thiamine  status.  Further,  new  methodology  has  made  it 
possible  to  measure  the  metabolites  of  thiamine  In  urine.  A  study 
using  human  voltmteer  test  subjects  was  undertaken  to  measure  red 
blood  cell  transketolase  and  urinary  metabolites  during  control,  de¬ 
pletion  emd  low-level  repletion  periods. 

Th±B  atudy  was  Initially  reported  In  the  1960-61  progress  report. 
The  data  have  been  further  evaluated  to  yield  several,  conclusions. 
Urinary  oul^ut  of  metabolites  was  decreased  during  the  depletion. 
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tut  not  to  the  same  extent  as  intact  thiamine  vhlch  dra]?ped.  to 
Insignificant  amounts  d.ur1.ng  the  first  veek.  Transketolase  values 
coincide  vlth  d«i»letlon  and  repletion  periods,  decreasing  during 
the  former  and  increasing  during  the  latter  treatments.  Creatinine 
tlood  cholesterol,  free  fatty  acids  and  phospholipids  shoved  no 
change  as  a  result  of  the  thiamine  deficiency. 
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Study  Ro.  1  An  Bivestl^tlon  of  the  Blocheoleal 
Changes  Liduced  In  Humans  hy  a 
Deficiency  of  Thiamine 

Description: 

4Rltb  the  develoinent  of  a  method  for  measuring  the  excretion 
of  tblSsUne  aetahoUtes  as  veil  as  Intact  thiamine  In  the  \irlne,  a 
nev  pnrmster  for  the  estimation  of  nutritional  status  vas  avaUahle. 
The  test  vlth  nozmal  human  subjects  vas  designed  to  assess  the 
TtUdlty  of  this  parameter  and  to  further  Investigate  the  metabolism 
Of  tblapdas, 

Vfofrassii 

Data  of  the  previous  study  have  been  further  evaluated  and  a 
mnuserlpt  is  being  prepared  for  publication.  Additional  Investl** 
lotions  on  thlspilna  metabolism  and  requirements  of  the  human  vlU  be 
dspandent  upon  the  program  of  the  Metabolic  Division  and  the  avallo 
ibUlty  of  volunteer  test  subjects. 

SuppVT’  Wi  Conclusions: 

Thf  further  evaluation  of  the  data  of  this  study  has  resulted 
the  follovlng  conclusions:  The  excretion  of  Intact  thiamine  Is 
^  FfXtahle  Index  of  thiamine  deficiency  or  sufficiency  since 


o 
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this  reflects  only  the  rec«it  levels  of  Intake.  As  soon  as  the 
Intake  of  thiamine  decreased,  there  vas  an  abrupt  reduction  In  the 
excretion  of  Intact  thiamine.  Metabolite  excretion  continued  at 
rather  high  levels  even  iihen  slg^s  of  deficiency  appeared.  Lack  of 
thiamine  appesured  to  have  no  effect  on  creatinine  excretion  or 
blood  cholesterol. 

List  of  Publications: 

None. 
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In  a  6-itioath  stwly  on  a  TB  patient  from  this  hospital 
^o  vas  receiving  INH  and  PAS,  It  vas  noted  that  even 
though  his  3-hydro3^kynurenlne  excretion  values  vere  ele¬ 
vated  following  tryptophan  load  his  xanthurenic  acid 
excretion  values  did  not  significantly  change  dinging  the 
period  that  he  vas  off  his  Bg  supplement  and  on  INH  and 
PAS  treatment.  Further,  using  L>aacorblc-l«C^^  acid  to 
study  this  patient's  ascozbate  metabolism.  It  was  found 
that  there  was  no  change  In  the  patient's  ascorbic  acid 
pool  size  or  utilization  whether  on  or  off  INH.  Further, 
thexe  was  no  change  In  his  oxalate  excretion  whether  on  or 


off  INH, 
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TuterciQar  Patients 


Description: 

The  objectives  of  this  e:q>erlment  are  as  follows: 

1.  Study  the  tryptophan  metabolism  In  patients  idio  are  receiving 
HIH  therapy. 

2.  Study  the  effect  of  INH  on  ascorbic  acid  metabolism  In  TB 
patients  to  detexnlne  idiether  or  not  there  Is  an  Increased  utilization 
of  ascozbate. 

3.  Study  the  effect  of  INH  on  urinary  oxalate  excretion  In 
TB  patients. 

Progress: 

In  a  6-month  study  on  a  TB  patient  from  this  hospital  ^o  was 
receiving  INH  and  PAS,  It  was  noted  that  his  3-hydroaQkynurenlne 
excretion  was  markedly  elevated  even  before  his  100  mg/day  Bg  bui>- 
plement  was  taken  away.  When  his  Bg  was  taken  away,  no  significant 
changes  occurred  In  his  xanthurenic  acid  excretion  following  tryp¬ 
tophan  load,  while  on  the  o-tiier  hand  the  3-hydroaykynurenlne 
excretion  became  markedly  elevated.  Blood  amino  acid  levels  were 
Increased  during  this  same  period  while  the  vurlne  amino  acid  pattern 


Sub- task  No.  2-2J,  Study  No.  2 

demoQStratsd  a  sigolfioaat  i&iraase  in  the  glycine  and  alanine 
excretion  oaly.  The  3-hyiroffiykynurenine  excretioca  following 
trypto^Oian  load  still,  did  not  return  to  noxoial  aJfter  a  3*-veek 
period  vhen  the  patient  vas  off  his  INH  and  FAS  therapy  hut  alloved 
100  mg  Bg/day.  The  3-hydro3^kynurenlne  excretion  values  following 
tryptophan  load  during  this  3-veek  period  fell  eo^onentially  even 
thou£di  hhe  control  values  were  normal  (i.e.,  ^20  mg/day)  indicating 
the  possibility  of  a  true  enzymatic  block  existing.  When  the 
patient  was  put  back  on  INH  and  PAS  therapy,  even  with  his  100  mg/day 
Bg  stipplement,  the  S-bydro^^^urenine  level  of  excretion  inanediately 
rose  following  tryptophan  loeid. 

Using  I>ascorbic-l-Cl^  acid  to  study  this  patient *s  ascorbate 

» 

metabolism,  it  was  found  that  there  was  no  change  in  the  patient's 
ascorbic  acid  pool  size  or  utilization  whether  on  or  off  USH  theiapy. 
Further,  there  was  no  change  in  his  oxalate  excretion  whether  on  or 
off  HIH  therapy. 

Sutonary  and  Conclusions: 

3-hydrv^aykynurenlna  excretion  was  markedly  increased  in  the 
patient  studied  here  even  before  B5  was  taken  away.  No  significant 
xsuithurenia  acid  exiratioia,  following  tryptophan  load,  oecvirred 
diiring  the  period  the  patient  was  off  Bg  svipplement  while,  on  the 
other  hand,  the  3-hydro3^kynvirenine  excretion  became  markedly 


elevated 


Sub^task  No.  2r-2Jf  Sirjdy  No.  £ 

The  3-hy!iPia{^kynur«ai32.e  excretion  still  did  not  aretuxn  bo 
normal  after  a  3-veek  period  off  INH.  The  S-hjidrcwcykyaureaine 
excretion  values,  following  tryptophan  load,  fell  eaqxjnentially  even 
thou£^  the  control  values  i^ire  normal  (l.e^  ^20  mg/day)  indicating 
the  possibility  of  an  enzymatic  block  in  tryptophan  metabolism. 

When  the  patient  was  put  back  on  INH  with  Bg  sup!pl'saient,the 
3-hydro:i^:ynurentne  excretion  following  tryptophan  load  immediately 
rose. 

There  was  no  change  in  the  patient's  ascorbic  acid  pool  size 
or  utilization  irtiether  on  or  off  INH.  Further,  there  was  no  change 
in  his  oxalate  excretion  whether  on  or  off  INH  therapy. 

List  of  Publications: 

None. 


/dry 


MIIUAL  HtOGSESS  REPORT 
Project  No.  6x60-01-001 
IlfCESHAL  MEDICINE 

Task  No.  02  -  Metalbollsm  axid  Nutrition 


Sub- task  No.  &-27  The  Blochmlcal  Baals  for  the 
Chemotherapeutic  Mtlon  of  Isonlazld  (Stuiy  No.  If- 
Hl^  IsoGilBflld-Blo>>l  Anmaola) 


U.  S.  Amy  Medical  Research  and  Nutrltloca  Laboratory 
Fltzslnons  General  Hospital 
Denver  30,  Colorado 


Chemistry  Division 


March  1962  -  30  June  I962 


Z.  Z.  Zlporln,  Ph.D. 

W.  C.  Morse,  Lt.  Col.,  MSC 
and 

C.  S.  Christians on.  Col.,  1C 


QUALIFIED  REQUESTORS  MAY  OBTAIN  COPIES  OF  TFTTS  REPORT  FROM  ASTIA 


Reports  Control  Synflbol  -  MEDDH-288 
UNCLASSIFIED 


ABSTRACT 


Pl'oje-Jt  ITo.  g^ggp-ca-xi  IfiTERKAL  MESDICUSE 
Ta!3k  No.  02  Meia.'bollaai  and  Nutritiaa 

Sul>-task  No.  2-27  The  BlOtdieiailaal  Basis  for  the  Chemotfaerapeutlc 
Action  of  Xsonlazld 

Study  No.  4  Hieh  IsoEilazid-Blood  Ammonia 

U.  S.  Aimy  Medical  Reaeardi  and  Nutrition  laboratory,  Fltzslmons 
Geneial  Hospital,  Denver  3C,  Colorado 

March  I962  -  30  June  I962 

Authors:  Z.  Z.  Zlporln,  W.  G.  Iforse  and  C.  S.  Christianson 

RCS  MEDDH-288 

tftxclasslfled 

Previous  vork  In  this  laboratory  has  shown  that  patients 
receiving  Isoniazld  have  elevated  blood  ammonia  values. 

It  was  further  shown  that  the  elevated  amnonia  appeared  only 
when  the  Isoniasid  was  administered  and  was  not  present 
when  PAS,  SM  or  Eg  were  given  without  isonifezld.  Thus,  It 
was  felt  that  the  toxic  psychosis  which  may  appear  in 
patients  given  hi^  doses  of  isoniazld  mljdit  be  due  to  an 
elevati'on  of  blooi  ammaa5.a.  These  patients  «ixfalbit  symptoens 
of  confusion,  dlsorisntatioin  and  hallucination.  The  study 
was  designed  to  test  whether  patiaats  eadiibiting  these 
syaptaas  do  have  hl^  blood  ammonia  values.  Further,  it 
will  be  determined  whether  lowering  blood  ainmomia  by 
glutamic  acid  or  arginine  will  help  the  patient  to  better 
tolerate  higher  doises  of  Isoniazld. 
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Description: 

To  determine  vhether  patients  with  toxic  psychosis,  receiving 
Isonlazld,  have  elevated  blood  nmmonia  values,  and  wheltor  the 
reduction  of  the  blood  wnmonia  would  result  In  curing  the  toxic 
psychosis  and  the  Intolerance  for  the  drug. 

ITOgress: 

The  Pulmonary  Diseeise  Service  at  Fltzslnons  General  Hospital 
Is  now  screening  patients  for  the  study.  As  soon  as  they  aro 
available,  the  study  will  be  under  way. 

Summary  and  Conclusions: 

None  at  this  stage  of  the  Investigation. 

List  of  Publications: 


None 
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Problems  associated  vlth  radioactive  fallout  have  been  resolved 
into  tvD  main  categories:  (l)  Those  relatii^g  to  radiation  injury  as 
a  result  of  external  irradiation  from  radionuclides  released  by  the 
bomb  blast,  and  (2)  those  relating  to  Internal  Irradiation  produced 
by  the  long-lived  radioisotopes  idiich  have  been  shovn  to  be  "bone 
seekers."  From  the  biological  viewpoint,  the  radioactive  strontium 
isotopes,  Sr^®  and  Sr®^,  with  half -lives  of  28  years  and  53  days, 
respectively,  are  the  most  iiii)ortBnt  substances  among  the  fission 
products. 

Previous  work  has  atteu^ted  to  remove  the  Isotope  after  It 
has  been  deposited  In  bone.  Because  of  the  natxire  of  skeletal, 
dynamics,  one  mi^t  e:q>ect  a  greater  chance  of  success  immediately 
after  the  incorporation  of  strontium  in  bone,  with  diminishing 


Sub -task  No.  2-28,  Study  No.  4 

chance  for  success  as  time  progresses.  However,  efforts  to 
remove  the  isotope  from  bone,  once  it  has  been  d^osited,  have 
met  with  little  success.  Our  work  will  probe  the  conditions 
in  the  intestinal  tract  'idiiah  would  reduce  the  adsorption  of 
strontium  across  the  intestinal  wall. 
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Description: 

Diets  of  varying  coaposltions  will  be  offered  weai0.1ng  rats 
at  specified  Intervals  during  the  day.  At  the  end  of  these  feeding 
periods,  doses  of  Sr®5  will  be  administered  by  stomach  tube.  Retention 

Q  c 

of  the  Isotope  will  be  measured  by  counting  Sr^  in  \rrine,  feces 
and  carcass.  This  will  be  correlated  with  diet  coiiQ>ositlon. 

Progress: 

Clearance  for  the  use  of  Sr®^  has  recently  been  obtained.  The 
studies  will  be  undertaken  shortly. 

Svunmary  euid  Conclusions; 

None  at  this  time. 

List  of  Publications; 


None  at  this  time 
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Recent  reports  of  clinical  studies  of  patients  vlth  Laennec's 
cirrhosis  have  mentioned  zincuria  and  low  levels  of  serum  anfl  liver 
zinc  as  features  of  this  condition.  The  authors  noted  that  admin¬ 
istration  of  zinc  sx^jplements  as  low  as  15  mg  per  day  was  followed 
by  inprovement  as  determined  by  an  increase  in  serum  zinc  and  a 
decrease  in  urinary  zinc  anii  in  retention  of  BSP. 

This  study  is  designed  to  Investigate  zinc  metabolism  during 
the  course  of  liver  injiury  induced  by  hepatotoxic  agents.  In  the 
first  experiment,  the  effect  of  injections  of  carbontetrachloride 
on  liver,  serum,  and  urinary  zinc  and  on  liver  pyridine  nucleo¬ 
tides  will  be  determined  using  the  rat  as  the  experimental  animal. 
The  value  of  Increased  zinc  intake  as  an  ameliorative  treatment 
will  also  be  investigated.  Subsequent  trials  are  planned  in  fdilch 
liver  damage  will  be  induced  with  other  types  of  noxious  agents  and 
by  nutritional  deficiencies. 
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(study  No.  5  Kis  Effect  of  H^atlc  Injury  on 
Zinc  Metabolism) 


Description: 

The  p\irpose  of  this  study  Is  to  Investigate  the  possible  role 
of  zinc  as  an  ameliorative  factor  In  hepatic  Injury  caused  by 
various  agents. 

Progress: 

Tventy-four  adult  rats  were  divided  Into  two  groups  fed 
a  seml-p;arlfled  diet  contalrdng  either  100  or  1,000  ^jgm  zinc  per 
100  gm  of  diet.  Half  of  the  animals  in  each  group  were  given  sub¬ 
cutaneously  injections  of  carbcntechachlorlde  in  amorants  of  0.1  cc 
per  100  grams  body  wei^t  every  week  for  five  weeks.  Total  fecal 
and  urine  collections  were  male  during  the  second,  foiirth  and  sixth 
weeks  at  -vdiich  tine  the  animals  were  sacrificed.  The  liver  tissue 
will  be  analyzed  for  total  pyridine  nucleotides,  total  zinc,  ^ 
nitrogen  and  ^  fat.  The  urine  will  be  emalyzed  for  zinc  and  N'- 
methylnlcotinamide .  Total  fecal  and  serum  zinc  will  also  be 
determined.  In  addition,  the  liver  and  kidney  will  be  evaluated 
with  histppathological  techniques.  No  results  are  yet  available 
for  discussion. 

Summary  and  Conclusions:  None 
List  of  Publications:  None 
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In  studies  on  Eg  deficient  rats  it  -was  noted  that  the 
urinary  cxalats  excretion  vas  increassd.  Further  Bg  deficient 
rats  given  ieoniazld  (IN5)  in  their  diet  demonstrated  a  marked 
Increase  in  the  excretion  of  urinary  cxalata.  The  xanthurenic 
acid  excretion  in  these  smimals  .showed  an  increase  in  the  B6 
deficient,  but  a  decrease  in  t!:.e  B6  deficient  +INE  gror^js. 
Simultaneously,  the  Bg  deficient  +IiSH  group  demonstrated  a  marked 
Increase  in  3“hydro3{ykynuri=nlne  excretion.  Using  labeled  glycine 
it  was  found  that  the  conversion  of  glycine  to  oxalate  increased 
in  the  Bg  deficient  rats,  birt  decrea,sed  in  Bg  deficient  rats  ■who  "were 
fed  INH  in  their  diets.  When  the  ascorbic  acid  conversion  to  oxalate 
■was  studied  in  these  same  gro^5>B  of  animals  using  L-ascorbic-l-C^^ 
acid  it  ■was  found  that  -the  ascorbate  to  oxalate  conversion  decreased 
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and  aBcorlsata  mata'bc.llsiE 


deficiency. 
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■  .4 

td.  increased  in  tka  B6  deficient  animals 
arefcre.,  th.at  the  effect  of  DK  on  glycine 
s  separate  and  specific  from  dietary  B6 
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Pr;,3e-.t  Ko.  6x60-01 -■OQl  IVTSmai  MECIOXSE 

ITask  No.  02  Ms;tabolJ.sa  ar'A  Ntitrltlori 

S'ib-tasi;  No.  2-=29  Pyr-ldoy.d.a^  M-itabcl3.sis. 

(&ijay  N  ..  llyoins  Metabolism  in  B5  Deficient 
Aialt  Rftt^) 

Description; 

objectives  of  tlis  e-xp-eriment  vers  as  follows; 

To  study  tbe  OTcall':  aoii^  xantbtirenic  acid  and  3“hydroxy- 
kynursnine  excretion  in  n-rmal  and  Bg  deficient  rats. 

To  study  the  effects  :*f  isonlazid  (HIH)  on  labeled  glycine 
and  oxalate  formation  and  exicretion  in  B5  deficient  rats. 

To  study  the  nkitabclism  cf  L-ascorbic-l-v^^  acid  in  Bg 
deficient  rats  in  tarme  of  oxalate  formation  and  excretion. 

Last,  to  study  the  blood  and  urinary  amino  acid  patterns  on 
HE  treated  animals. 

Progress: 

In  ad^ilt  rats  that  war*a  f-.d  a  E6  deficient  diet,  the  ’orlnary 
voxalate  axti  xanth-’oranic  acid  excretion  increased  as  cosqpared  with  the 
control  anlmal.s.  Further,  rats  fad  the  same  B6  deficient  diet,  but 
suppl.em&nted  with  isoniaaid  (HE)  added  to  the  diet  in  the  anount  of 
1  gm/kg.,  demonstrated  a  4-f^ld  Increase  in  urinary  oxalate  excretion 
as  con5>ared  with  the  centre!  animals.  It  is  of  interest  to  note  that 
these  sarme  animals  (B6  deficient  +INH)  showed  a  marked  elevation  in 
Tirinary  3“hydroxykyn'urenine  exci-etion  -while,  at  the  same  time,  their 
urinary  xanthurenic  acid  excretion  -was  markedly  decreased. 
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In  g-^juiiari  aging  gly.^jlag-I  t3  stuiy  tb^:  conversion  of  glycine 

’  b  ® 

bo  G'*“^  l&belei  oxalate  anl  noe  'a.ri.nary  excretion  thereof^  It  vas  demon.'- 

stratei  that  the  convareion  cf  glycine  to  oxalate  vas  increased  in 

Bg  deficient  rats.  In  contcasn  to  tbiS;,  B5  deficient  rats  that  were 

"  H- 

given  L“ascorbiC“l‘-3"  acli  dem‘,n.?t rated  a  marked  decrease  of  conversion 
and  excretion  cf  the  L-ascorbf.c  acid  as  oxalate.  Pyridoxlne  deficient 
rats  that  were  s-jpplea-^o.tsd  •:'>ltb  '-n  the  other  hand^  demonstrated 

a  marked  deersas.s  in  the  c:n:c.rslon  of  the  labeled  glycine  to  oxalate. 


Conversely,;  these  same  animals  demonstrated  a  marked  increase  in  the 

1  li 

com-erslon  and  excretion  cf  the  labeled  ascorbate  to  oxalate.  The 

sams  effects  (i.e.  viecreass;  lx.  cenvereien  cf  0^^  LabeLsd  glyelne  to 

T  2l 

excreted  oxalate  and  an  inore-as-:  in  the  conversion  of  C"^  labeled  ascorbate 
to  excreted  oxalate)  weie  noted  in  the  L5  supplemented  +IKE  animals 


indicating  that  the  effect  •'f  "■£"  cn  glycine  ard  ascorbate  mstabclism  is 
separata  and  specific  from  dirtaiy  E5  ds.ficiency. 

In  the  B5  deficient  animals,  the  blood  andno  acid  patterns  indicated 
a  slight  ln..rea3e  d.n  glycinr  .  a.-*paragin'a  and  glntamlne  values.  In  the  B5 
de.ficlsnt  -+HC1  as  well  as  the  B5  si5)pI.eiB5nted  -f  I12t£  gr-oc^os  cf  animals^, 
the  ^''al.-ues  ftr  the  fh...;:,  wing  amino  a:.ii.s  ware  markedly  elevated:  Threonine^ 
serine glutamic  aold^  glycine^  ai.anin&^  leucine,  tyrosine,  phenylallns, 
asparagine,  giutamlna  and  taurine. 

The  urinary  amine  acid  patterns  indicated  a  significant  increased 
excretion  only  in  glycim  and  alanine  in  the  B6  deficient,  B6  deficient 
+I3C  and  B5  s\;pjpleiQe.n.tad  +IIIS  groups  of  animals. 


S^ib-task  2-29 j  St'^dy  Tfc..  k 

Sumnary  aiki  ConcluBioiiE : 

rkie  'ariiiar/  c<xa.iaT;e  i.ri i  ;,n  ‘2^  <iefic:l«iAi  rats  aad  markedly 
increase i  in  B6  deficient  rats  given  r'SEs?  in  tfeeir  diet.  The  xantkn- 
ranic  acid  excretior.  in  tnes=^  axlmais  sheved  an  increase  in  tie  Bg 
deficient,  "but  a  cLecreasi  in  tie  Bg  deficient  -f-IM  gro’jps.  Simultajae- 
ousiy,  the  B6  dejficient  demcnetraied  a  marked  increase  in 

3 -fc.y'iroxykj’n.ui'snlnfc.  excr- ti  -  n. 

Glycine  conversion  to  -xalat-.  increased  in  Bg  deficiency  in  rats, 
but  decreased  in  Bg  deficient  rats  ttat  -were  given  IWH,  -wlille  at  the 
same  time  the  ascoroate  to  ojcalate  c'^nversicn  decreased  in  Bg  deficiency 
and  Increased  in  E6  deficient  animals  given  UK.  It  appears,  therefore, 
that  the  effect  of  ITH  oc.  glyc.■in.'■^  and  ascorbate  metabolism  is  separate 
and  specific  from  dietary  Bg  defi-i-ncy . 

hbie  bleed  aaf.r.o  acii  j-att^r-ns  iniicsted  asrk-sdly  increased  values 
fer  11  amine  acids  in  the  B6  d-ficiant  -rZ!Cn  and  3g  supplemented  +INH 


groves  cf  rats  a?  cocmar 
gine  and  gjAt/smin-j  val-.vv 
amino  aid  i':5tto:rz.s  indi 


si  t  :;chj  .-ligotly  increessi  glycine,  aepara- 
s  for  tr rg  d-'jficiont  anioKls.  C3ie  urine 
cat-ji  a,  significant  increased  excretion  only 


in  glycf.rv!  and  alardr.-  in  the  isg  i-iicient,  B6  dafioienr:;  +32e  and  Bg 
S''.roplemi=nte  i  +11E  of  anim^a.l^. 


List  ~f  Publications: 

Baker,  E.  K.,  E.  E.  Se-uberlich,  W.  f.  Wallaca  and  S.  J.  Wolfskin. 
i!b.e  Effect  of  HE  on  glycine  .and  ascorbic  acid  metabolism  in  normal  and 
Bg  deficient  rats  (in  jraparatl.n) . 


/<&7 


ANNUAL  PROGRESS  REPORT 
Project  No.  6x60-01-001 
INTERNAL  MEDICINE 

Task  No.  02  -  Metabolism  and  Nutrition 


Sub -task  No.  2-30  Studies  on  the  Metabolism  of 
Glycine-1 -Cl^  and  Glycine -2-C-i-^  in  Man 

U.  S.  An^y  Medical.  Reseeurcb  and  Nutrition  Laboratory 
Fltzsimons  General  Ho^ltal 
Denver  30,  Colorado 


Chemistry  Division 


1  July  1961  -  30  June  I962 


E.  M.  Baker,  NaJ.,  MSC 
H.  E.  Sauberllch,  Ph.D. 
W.  T.  Wallace,  ^4 
and 

S.  J.  Wolfskin,  Sp4 


QUALDTED  REQUESTORS  MAY  OBTAIN  COPIES  OP  THIS  REPORT  PROM  ASTIA 
Reports  Cotitrol  Symbol  -  MEDDH-288 
UNCLASSIFIED 


ABSTRACT 


Project  No.  6x60-01-001  IH2ERHAL  MEaJICIHE 

Task  No.  02  Metabolism  and  Nutrition 

ik 

Sub-task  No.  2-30  Studies  on  -^e  Metabolism  of  Glycine -1-C'^  euod 
Glycine -2 In  tfem 

U.  S.  Amy  Medical  Resesirch  and  Nutrition  Laboratory^  Fltzslmons 

General  Hoi^ltal,  Denver  30^  Colorado 

1  July  1961  -  30  June  1962 

A\rthors:  E.  M.  Baker,  H.  E.  Sauberllch,  W.  T.  Wallaoe,  and  S.  J. 

Wolfskin 

RCS  MEDDH-288 

Unclassified 

Methods  and  protocols  have  been  devised  to  study 
both  glyclne-l-C^^  and  glyclne-2-C^^  metabolism  In  humans 
to  determine  -vdiether  or  not  the  glycine  Is  partlany 
converted  to  and  excreted  as  oxalate  at  a  constant  rate 
per  day  as  ven  as  the  amount  of  activity  per  day  excreted 

1  li 

as  urinary  oxalate.  Further,  the  expired  C  O2  will  be 
measured  In  a  vibrating  reed  electrometer  to  determine  the 
amount  of  decarboxylation  of  labeled  glycine  in  man. 
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Project  No.  6X60-01-001  INTERNAL  MEDICINE 
Task  No.  02  Mstabcllsm  aad  N^rferitlon 

Sub-task  No.  2-30  Studies  on  the  Metabolism  of  Glycine -1-C^^  and 
Glycine -2-Ci^  In  Man 

Description: 

The  recent  work  of  Cra^all  et  al.  using  glycine -1-0^3  has 
demonstrated  that  this  Isotqps  was  diluted  about  ^  times  during  the 
conversion  of  glycine  from  the  "first  metabolic  pool"  to  oxalate^ 
Indicating  that  abotrb  40^  of  the  urinary  oxalate  was  derived  from 
glycine  during  this  period. 

It  has  been  demonstrated  In  this  laboratory  that  505^  of  the 
Tirlnary  oxalate  was  derived  from  L-ascorblc-l-G^^  aold  and  was 
excreted  at  a  constant  rata  per  day.  TSierefore,  It  Is  of  Interest 
to  study  both  glycine -1-C^^  and  glycine -2-C^^  metabolism  In  humans 
to  determine  (l)  idiether  or  not  the  glycine  Is  partially  con¬ 
verted  to  and  excreted  as  oxalate  at  a  constant  rate  per  day  as  well 
as  (2)  the  amo\uit  per  day  excreted  as  urinary  oxalate. 

Further,  the  expired  C'^^02  will  be  measured  In  a  vibrating  reed 
electrometer  to  determine  the  amount  and  extent  of  decarboxylation 
of  the  labeled  glycine  In  man.  It  shovild  be  noted  that  this  has 
been  done  with  humans  using  glyclne-2-C^^  but  not  with  glycine -l-C^^ . 

Progress: 

Pour  subjects  have  been  labeled  with  glyclne-l-C^^  and  at  an 
Interval  of  90  days  later  with  glycine -2-G^^.  The  expired  C^^02 


Sub-task  No.  2-30 

has  been  measured  In  all  cases.  Further  urine  sangples  were  collected 
every  third  day  following  the  labeling  of  each  subject.  Quantitative 
oxalate  determinations  have  been  made  on  each  24-hour  urine  seuis>le. 

At  present,  the  total  urine  activity  eusd  the  specific  activity 
of  each  Isolated  oxalate  sample  is  being  cotmted.  All  data  should 
be  conpleted  by  the  end  of  June  1962. 

Summary  and  Conclusions: 

None 

List  of  Publications: 

None 
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Previous  studies  were  conducted  in  this  laboratory 

to  determine  the  minimal  human  dally  requirement  for 

Vitamin  Bg.  Though  the  general  requirement  for  the 

Vitamin  was  ascertained,  the  precise  requirement  vas 

not  determined.  Results  suggested  that  the  minimal 

dally  requirement  of  Vltsunln  Bg  vas  Influenced  by  the 

dietary  level  of  protein.  No  further  human  studies 

have  been  carried  out  since  October  196O.  A  study, 
idilch  Is  to  ccmmence  on  1  August  1962,  has  been  devised 

to  study  In  specific  detail  the  minimal  human  dally 
requirement  for  Vitamin  Bg,  the  relationship  of  this 
requirement  to  the  level  of  dietary  protein  IntsJce, 
and  the  blbchemlcal  changes  Induced  by  Vitamin  Bg 
depletion. 
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Task  No.  ^  Metabolism  and  Nutrition 

Sub-task  No.  3-11  Hunan  Pyrldoxlne  RoQulrements  and  the  Inter¬ 
relationships  of  Pyrldoxlne  to  the  Dletsa^ 
Macronutrients 

Description: 

The  most  recent  study  (done  Sept -Oct  1960)  vas  designed  to 
provide  additional  Information  regarding  the  minimal  dally  re¬ 
quirement  of  Vitamin  In  relmtlon  to  the  protein  Intake. 

Progress : 

No  fvirther  work  has  been  done  since  the  previous  report. 

A  new  project  Is  about  to  commence  to  better  aaicertaln  the  precise 
dally  requirements  of  Vitamin  Bg  and  the  biochemical  abnormalities 
Induced  by  early  Vitamin  Bg  deficiency. 

Summary  and  Conclusions: 

No  additional  work  has  been  doxie  during  the  past  year,  but 
a  new  study  Is  planned  to  commence  on  1  August  1962. 

List  of  Publications:  None 
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No  further  vork  has  been  done  on  this  project 
In  the  past  year.  Long  term  feeding  studies  In 
humans  avalt  further  evaluation  of  animal  studies 
cvirrently  In  progress. 
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Project  No.  6x60-01-001  INTERNAL  MEDICINE 
Task  No.  02  Metabolism  and  Nutrition 

Sub-task  Mo.  3-13  Long  Term  Feeding  Study  of  Irradiated  Food 
Description: 

Seven  separate  short  term  (15  days)  human  feeding  studies 
on  selected  Irradiated  food  Items  have  been  conducted  previously 
In  this  laboratory  In  order  to  evaluate  acceptability  and  possible 
toxicity.  Results  have  been  reported  previously.  Long  term 
feeding  stiidies  are  planned. 

Progress : 

No  further  work  has  been  done  during  the  past  year.  Long 
term  feeding  stiidles  In  humans  await  further  evaluation  of  animal 
studies  cvurrently  ^in  progress. 

Summary  and  Conclvislons : 

No  additional  work  has  been  done  during  the  past  year.  A 
long  term  study  Is  planned,  but  unscheduled. 

List  of  Publications: 

No  new  publications  during  this  year. 
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The  acceptability,  digestibility,  and  acute  toxic 
effects  of  algae  vhen  fed  as  a  food  supplement  to  four 
volunteers  were  studied  In  1959.  No  further  studies 
have  been  conducted  during  the  pest  year  but  future 
studies  are  contemplated  when  a  sufficient  qiiantlty 
of  an  Improved  mlcroalgae  becomes  available.  The  paper 
describing  the  initial  study  was  published  In  the  J. 
of  Nutrition,  75:1,  Sept  196I. 
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Sub-task  No.  3-15  Algae  as  a  Food  Source  for  Huamns 

• 

Description: 

This  study  vas  designed  to  evaluate  the  use  of  mlcroalgae 
as  a  possible  food  source  for  humans  with  emphasis  on  accept¬ 
ability^  digestibility,  and  possible  toxic  effects. 

Progress : 

The  Initial  study  was  carried  out  on  the  Metabolic  ward 
in  1959*  Althoia^  no  further  studies  were  performed  during  the 
past  year,  we  feel  the  results  are  encouraging  cmd  hope  to 
complete  additional  studies  when  more  mlcroalgae  Is  available. 

The  paper  describing  the  initial  study  was  published  in  the 
J.  of  Nutrition,  T5:l^  Sept.  1961. 

Summary  and  Conclvislons : 

Further  stvidles  on  the  acceptability  and  digestibility  of 
mlcroalgae  are  anticipated  when  more  algae  Is  made  available. 

List  of  Publications: 

1.  McDowell,  M.  E.,  Powell,  R.  C.,  Nevels,  E.  M.,  Sellars, 

J.  H.,  and  Vitt,  N.  F. :  Algae  Feeding  in  Hvnnans:  Acceptability, 
Digestibility,  auad  Toxicity.  Fed.  Proc.,  19:319#  i960  (abstract). 

2.  Powell,  R.  C.,  Revels,  E.  M. ,  and  McDowell,  M.  E. :  Algae 
Feeding  In  Humans.  J.  of  Nutrition,  75:1#  Sept  1961. 

/fo 


FIML  REPORT 


Project  No.  6x60-01-001 
INTERNAL  MEDICINE 

Task  No.  02  -  Metabolism  and  Nutrition 


Sub -task  No.  3-18  Lipid  Metabolism  Studies  in  Humans  (Study  No.  1 
Serum  Lipid  Studies  in  Familial  ^percholesterolemic 
xanthomatosis ) 


U.  S.  Army  Medical  Research  and  Nutrition  Laboratory 
Fltzsimons  General  Hospital 
Denver  30>  Colorado 


Metabolic,  Chemistry,  and  Physiology 
Divisions 


1  July  1961  -  30  June  1962 


Richard  C.  Povell,  M.D. 
and 

Joseph  B.  Vacca,  M.D. 


QUALIFIED  REQUESTORS  MAY  OBTAIN  COPIES  OF  THIS  REPORT  FROM  ASTIA 


Reports  Control  Symbol  -  MEDDH  -  288 
UNCLASSIFIED 

/// 


ABSTRACT 


Project  No.  6x60-01-001  INTERNAL  MEDICIIIE 

Task  No.  ^  Metabollem  ami  Nutrition 

Sub -task  Nb.  3-l8  Lipid  Metabolism  Studies  In  Humans 

Study  No .  1  Serttm  Lipid  Studies  In  Itoilllal 

Bypercholesterolemlc  Xanthomatosis 

U.  S.  Army  Medical  Research  and  Nutrition  Laboratory,  Fltzslmons 
General  Hospital,  Denver  30,  Colorado 

1  July  1961  -  30  June  1962 

Authors:  R.  C.  Povrell  and  J.  B.  Vacca 

RCS  MEDlH-288 

Unclassified 


No  further  work  on  this  Study  No.  1  Is  planned. 

Ihe  results  of  the  study  were  summarized  In  last  year's 
Annual  Report  and  have  now  been  published  in  the 
Am.  J.  Med.,  31:828,  Nov  1961. 
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Qypercholesterolemlc  Xanthomatosis 


Description; 

The  effects  of  dietary  fat  alterations  and  of  a  cholesterol 
synthesis  Inhibitor  on  serum  lipids  In  a  patient  (Fltzslmons  General 
Hospital)  vlth  familial  hypercholesterolemlc  xanthomatosis  vere 
studied . 

Progress : 

This  study  vas  conducted  In  cooperation  with  the  Department  of 
Medicine^  Fltzslmons  General  Hospital,  between  September  1959  axid 
April  i960.  The  report  has  been  published  In  the  Am.  J.  Med. , 
31:828,  Nov  1961  and  was  summarized  In  last  year's  Annual  Report. 

Summary  and  Conclusions : 

No  further  work  Is  anticipated  on  Study  No.  1. 

List  of  Publications; 

Powell,  R.  C.  and  Vacca,  J.  B. :  Serum  lipid  studies  In 
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31:828,  Nov  1961. 
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Ibe  following  abstract  Is  repeated  from  last  year's  Annual 
Progress  Report: 

The  Influence  of  nonabsorbable  antibiotics  on  serum  Uplds 
and  the  excretion  of  sterols  and  bile  acids  was  studied.  Blg^t 
volunteers  were  placed  on  a  constant  diet.  After  a  suitable 
control  period,  neomycin  or  a  comblimitlon  of  polymyxin  and 
bacitracin  was  administered  orally  for  2k  days,  and  this  was 
followed  by  a  12 -day  recovery  period.  She  results  Indicated 
that  either  antibiotic  regimen  was  capable  of  lowering  serum 
cholesterol  and  lipid  phosphorus;  and  either  regimen  Increased 
fecal  bile  acid  auid  sterol  excretion.  Neomycin,  however,  pro¬ 
duced  a  more  dramatic  change. 

Editing  of  the  final  msmuscrlpt  has  now  been  con^leted  and 
the  report  Is  In  press  In  the  Amerlcatn  Journal  of  Clinical 


Nutrition. 
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Study  No.  2,  Part  I  The  Effects  of  Various 
Diets  and  Drugs  on  Serum  Idpld  Partition  and 
Sterol  and  Lipid  Baletnce  In  Hximans 


Description: 

55ils  study  vas  designed  to  evaluate  the  Influence  of  non¬ 
absorbable  antibiotics  on  serum  lipids  and  the  fecal  excretion 
of  bile  acids  and  sterols. 

Progress : 

nils  study  was  carried  out  on  the  Metabolic  warf  in  April,  May, 
and  June  1980.  The  data  have  been  assembled  and  a  report  has  been 
accepted  for  publication  la  the  American  Journal  of  Clinical 
Nutrition  (vide  Infra). 

Summary  and  Conclusions: 

The  results  of  this  study  were  summarized  In  last  year's 
Annual  Progress  Report  and  will  soon  be  published  In  the  American 
Journal  of  Clinical  Nutrition. 

List  of  Publications: 

Powell,  R.  C.,  Runes,  W.  T. ,  Hailing,  R.  S.,  Vacca,  J.  B. : 

The  Influence  of  nonabsorbable  antibiotics  on  serum  lipids  and  the 
excretion  of  neutral  sterols  and  bile  acids  (in  press). 
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A  study  designed  to  evaluate  the  mode  of  hypocholesterol- 
emlc  action  of  neomycin  ias  carried  out  In  six  young  men  by 
administering  low  doses  of  the  emtlblotlc,  both  by  Intra¬ 
muscular  Injection  and  by  mouth,  while  observing  the  serum 
lipid  levels  as  well  as  the  effect  of  each  treatment  on  the 
bacterial  flora  of  the  intestine.  Parenteral  neomycin  in 
small  doses  had  no  effect  on  serum  cholesterol.  It  was 
shown  that  despite  "sterilization”  of  the  intestine  with 
miniscule  oral  doses  of  neomycin,  there  was  no  lowering  of 
serum  cholesterol.  Conversely,  when  large  oral  doses  were 
given,  "sterilization"  occurred  In  only  four  of  the  six 
subjects.  In  spite  of  this,  serum  cholesterol  was  reduced 
in  all  six  subjects.  The  conclusion  drawn  is  that  the  hypo- 
cholesterolemlc  effect  of  neomycin  is  probably  not  related 
to  its  antibacterial  action  nor  its  systemic  effect. 
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on  Cholesterol  Balance  In  Humans) 


Description: 

This  study  ms  designed  to  evaluate  the  mode  of  action  of 
nonabsorbable  eintlblotlcs  on  serum  lipids  and  the  fecal  ex¬ 
cretion  of  bile  acids  and  sterols. 

Progress : 

In  an  attempt  to  more  clearly  define  the  mode  of  hypo- 
cholesterolemlc  action  of  neomycin,  a  second  project  ms  under¬ 
taken  during  Aprll-July  1961.  Six  young  men  vere  treated  with 
small  doses  of  psorenteral  neomycin  (200  mg/day  Intramuscularly) 
as  well  as  with  oral  neomycin  during  subsequent  balemee  periods. 
After  a  20-day  adjustment  period,  the  subjects  received  Intra¬ 
muscular  neomycin  (50  mg  every  six  hours)  for  a  period  of  12 
days.  Following  another  20-day  control  period,  oral  neomycin 
(50  mg  every  six  hours)  ms  administered  for  12  days.  The  oral 
dose  ms  then  Increased  to  O.^i  gm  every  six  homrs  for  an  additional 
12  days.  Measurements  were  carried  out  on  blood,  urine,  feces, 
and  dietary  composites  as  described  in  the  previous  study. 

A  lowering  of  serum  cholesterol  ms  achieved  only  during 
the  oral  administration  of  2.0  gm  per  day.  Microbiological 
studies  showed  that,  although  there  ms  no  lomrlng  of  serum 
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cholesterol,  "sterilisation”  of  the  Intestine  occurred  in  four 
of  six  subjects  taking;  the  lover  oral  dose  of  neomycin.  While 
the  larger  oral  dose  was  administered,  "sterilization"  occurred 
in  the  same  four  individuals  despite  the  fact  that  serum 
cholesterol  levels  were  reduced  in  all  six.  Examination  of  feces 
for  raacronutrlest  content  revealed  evidence  of  decreased 
intestinal  absorption  during  the  period  in  which  the  hl^er 
level  of  oral  neomycin  was  given. 

Conclusion: 

Prom  the  foregoing  data,  it  seems  prudent  to  conclvide 
that  neomycin  (as  an  example  of  a  nonabsorbable  antibiotic) 
exerts  a  hypocholeaterolemic  effect  through  the  alteration  of 
Intestinal  absorption.  Specifically,  it  appears  that  necmiycln 
Intenrupts  the  enterohepatlc  circulation  of  bile  acids  with 
Increased  fecal  loss  of  bile  acids,  increased  synthesis  of 
these  acids,  and  Increased  catabolism  of  cholesterol.  The  hypo- 
cholesteroleralc  effect  of  neomycin  is  probably  not  due  to  its 
antibacterial  action  or  to  its  "systemic"  effect. 

List  of  Publications: 

Report  has  been  prepared  and  submitted  for  piibllcatlon. 
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A  study  vas  conducted  on  human  subjects  to  determine 
the  ideal  technique  for  obtaining  subcutaneous  depot  fat 
specimens  for  gas  chromatographic  analysis.  Fat  specimens 
obtained  by  surgical  biopsy  and  the  specimens  obtained 
by  needle  aspiration  disclosed  gas  cbromatogimphlc  fatty 
acid  patterns  in  keeping  vith  those  reported  in  the  litera¬ 
ture.  I’he  patterns  of  biopsy  specimens  obtained  by  a  2-mm 
dermatologic  punch  disclosed  a  hl^er  percentage  of  satu¬ 
rated  fatty  acids  and  shorter  chain  fatty  acids  than  ob¬ 
tained  by  the  aspiration  technique  (51.5^  C-lU  and  C-16 
fatty  acids  with  57"*l^fc  total  satirrated  fatty  acids  by 
punch  as  compared  to  39-8lf  C-l4  and  C-16  with  37-8^  total 
saturated  fatty  acids  by  aspiration  technique)  and  did 
not  conform  to  the  pattern  of  the  surgical  specimen  taken 
at  the  same  depth.  Nhen  procaine  was  not  used  for  local 


aioesthesia  prior  to  the  punch  biopsy,  the  fatty  acid 
pattern,  thou^  not  typical,  more  closely  approximated 
that  preTiously  reported  than  'when  procaine  was  used. 
Wet  sterilisation  with  Wescodyne  of  the  punch  prior  to 
use  appeared  to  influence  the  fat  pattern. 
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Sub-task  Vo.  3-18  Mold  Ma^bollwa  Stullss  In  H^sni  (Study  Vo.  3 

A  Coaparison  of  ^tkods  of  Obtaining  Adipose 
Tissue  for  Analysis  of  Fatty  Acid  Coaposltlon) 

Description  and  Progress: 

Oas  liquid  ehraaatograpby  peralts  accurate  analysis  of  fatty 
acid  coaposltlon  of  alcroquantities  of  adipose  tissue.  Hlrseh, 
et  al.  haTS  described  a  technique  of  sasqpling  subcutaneous  fat  which 
obviates  exclslonal  biopsy  and  which  saeits  to  accurately  reflect 
the  fatty  acid  aakeup  of  adipose  tissue  when  coapared  to  sanqples 
obtained  by  surgery.  The  technique  Is  ealnently  simple  and  pain¬ 
less,  and  consists  la  aspiration  of  subcutaneous  fat  In  the  foxa 
of  droplets  Into  a  large  (50  al)  syringe  throu^  a  Vo.  18  thln- 
walled  needle. 

A  study  was  carried  out  to  coapare  the  gas  chroaatographlc 
analysis  of  fat  speclaens  obtained  by  the  needle  aspiration  tech¬ 
nique  versus  speclaens  obtained  by  biopsy  using  a  2-nllllaster 
demat ologlc  punch.  Saisples  were  obtained  from  four  hunam  sub¬ 
jects  at  three -week  Intervals  for  12  weeks,  using  both  techniques. 

Specimens  obtained  froa  other  volunteers  Included:  punch 
biopsy  speclsiens  obtained  with  and  without  ’procalnlsatlon  of  the 
skin,  biopsy  speolaens  obtained  with  a  punch  sterilized  by 
Wescodyne  and  a  second,  sterilized  by  heat;  a  surgical  exclslonal 
biopsy  specimen  obtained  at  the  sane  tins  as  aspiration  and 


punch  biopsy  specimens  nere  obtmined,  and  a  thick  surgical  biopsy 
specimen  vas  obtained  idiile  a  patient  ms  undergoing  surgery. 

Oas  chrosiatographie  fatty  acid  patterns  of  specimens  obtained 
by  surgical  biopsy  and  by  aspirations  vere  in  keeping  vith  those 
reported  in  the  literature.  The  patterns  of  the  specimens  obtained 
by  punch  biopsy  disclosed  a  higher  percentage  of  satinmted  fatty 
acids  and  shorter  chain  fatty  acids  than  obtained  by  the  aspiration 
technique  C-l4  and  C-l6  fatty  acids  vith  ^7.1l(  total  satu¬ 

rated  fatty  acids  by  punch  as  compared  to  39-8^  C-lU-  and  C-l6 
vith  37-8)(  total  saturated  fatty  acids  by  aspiration  technique) 
and  did  not  conform  to  the  pattern  of  the  surgical  specimen  taken 
at  the  same  depth.  The  fatty  acid  pattern  of  punch  biopsy 
specimens  obtained  vlthout  procaine  anesthesia,  though  not  typical, 
more  closely  approiclmated  the  generally  accepted  normal  pattern 
than  vhen  procaine  vas  used.  ¥et  sterilisation  of  the  punch  in 
Wescodyne  prior  to  biopsy  produced  a  more  "distorted"  fatty  acid 
pattern  than  did  the  punch  sterilised  by  beat. 

• 

Sismnary  and  Conclusions: 

A  study  to  ccoqiare  the  gas  chromatographic  fatty  acid 
l>attems  of  subcutaneous  fat  obtained  by  Ysrious  techniques  vas 
carried  out.  Patterns  of  specimens  obtained  by  aspiration 
closely  approximate  those  previously  reported  and  those  obtained 
on  specimens  surgically  excised.  PatterxM  of  specimens  obtained 
by  punch  biopsy  revealed  an  increased  percentage  of  the  shorter 
chain  fatty  acids.  Ae  method  of  sterilisation  of  the  punch  prior 


to  its  use  and  the  en^loyment ' of  procaine  as  a  local  anesthetic 
were  demonstrated  to  Influence  the  fatty  acid  pattern  of  specimens 
obtained  by  punch  biopsy. 

List  of  Publications: 

A  report  of  this  study  Is  being  written  for  publication. 
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Unclassified 

It  has  been  shown  that  the  rate  of  Ingestion  of 
the  total  dally  caloric  Intake  has  a  pronounced  effect 
on  the  Intemedlary  aetabollsa  of  foodstuffs  In  various 
anlsMils,  characterised  by  enhanced  llpogenesls.  A 
study  has  been  carried  out  In  four  young,  healthy  men 
to  Inrestlgate  the  effect  of  periodicity  of  eating.  If 
any.  In  the  hioan.  Four  subjects  consuaed  a  3600 
Calorie  diet  for  a  12-week  period  dinrlng  which  the  diet 
was  serTed  In  three  equal  seals,  two  snail  meals  and 
one  large  meal,  and  In  nine  snail  snacks  dally.  Measure- 
nents  of  energy  netaboUsm  and  body  composition  were 
carried  out  along  vlth  InTustlgatlon  of  possible  chsmges 
in  blood  Uplds  and  urinary  excretion  of  adrenal  steroids. 

The  data  are  undergoing  analysis. 


/ff 


li 

li 

li 


|] 


BODY  OF  REPORT 

Project  lo.  6x60-01-001  lETEBHAL  MEDICHIE 
Teek  Ho.  02  Metebollem  end  nutrition 

Sub-teak  Ho.  3-19  The  Role  of  Dletery  Partition  on  the  Regulntloa 

of  InienMdiery  ^toxei^liiro  in  Her  (Stu^  lio.^7 

Deserlptlon: 

A  12-veek  feedlxig  atudy  wee  carried  out  In  four  young,  healthy 
men  In  an  attenpb  to  elucidate  poaalble  metabolic  changes  Induced 
by  varying  the  rate  of  calorie  consumption. 

Progress : 

A  study  of  the  effect  of  varied  periodicity  of  eating  vas 
carried  out  In  four  hianan  subjects  over  a  12 -week  period.  A  diet 
consisting  of  360O  Calories  (lOO  gm  protein,  IJO  ga  fat,  and 
4l$  gm  carbohydrate)  was  fed  In  three  distinct  schedules:  During 
the  first  two  weeks,  the  subjects  consumed  the  diet  In  three  Iso- 
calorlc  meals.  For  three  weeks,  the  diet  was  served  In  two  small 
snacks  (300  Calories  each)  at  breakfast  and  supper  time  and  a 
single  large  meal  (3000  Calories)  at  the  noon  hour.  After  one 
additional  week  of  three  equal  meals,  the  subjects  were  fed  the 
dally  caloric  ration  In  nine  small  snacks  for  three  weeks.  The 
last  three  weeks  of  the  study  were  devoted  to  feeding  the  diet  In 
three  equal  portions  dally.  Activity  was  supervised  at  all  times 
and  each  subject  took  part  In  two  strenuous  exercise  periods 
dally  on  either  a  level  treadmill  or  a  bicycle  ergcneter.  MesMiure- 
ments  Included  O2  consumption  and  CO2  production  throughout  the 
day,  body  composition  by  the  volumeter,  blood  lipids  (total  serum 


t  I 


cholesterol,  lipid  phosphorus,  end  glycerides),  urinary  total 
nitrogen  and  creatinine,  and  urinary  IT-ketosterolds  and  :(,7- 
ketogenlc  steroids.  Sanqples  of  ctdlpose  fat  were  examined  by 
liquid  gas -chromatography  for  fatty  acid  pattern.  Ihe  stiady  has 
been  completed  and  the  available  data  are  being  analysed. 

Summary  and  Conclusions: 

nw  data  are  currently  being  analysed  statistically. 

List  of  Publications: 

None  at  this  stage  of  the  Investigation. 
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Unclassified 

A  second  study  of  the  effect  of  periodicity  of  eating 
In  normal  humans  was  carried  out  In  11  young  men.  Subjects 
were  divided  Into  two  groups  and  received  a  diet  containing 
a  plethora  of  calories.  One  group  received  the  dally 
ration  I'n  two  small  snacks  and  one  large  meal  while  the 
second  group  consisned  the  diet  In  nine  small  feedings  dally. 
After  six  weeks,  the  groups  switched  dietary  pattern,  and 
the  diet  was  fed  for  an  additional  six  weeks.  Measurement 
of  blood  lipid  and  fasting  blood  glucose  was  carried  out 
In  addition  to  body  composition  and  analysis  of  changes 
In  adli>ose  fat.  The  data  are  not  complete  at  this  time. 
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Project  No.  6x60-01-001  INTERIUL  MEDICINE 
Teak  No.  ^  Metabollam  anfl  Nutrition 

Sub-task  No.  3-19  Periodicity  of  Eating;  Its  Effect  on  Inter¬ 
mediary  Metabolism  In  Man  (Study  No.  2) 

Description : 

In  order  to  further  evaluate  the  effect  of  varied  periodicity 
of  calorie  consumption  on  human  metabolism,  a  second  feeding 
study  vas  carried  out  In  11  young,  healthy  men  \islng  an  excess 
of  calories. 

Progress : 

A  second  study  of  the  effect  of  rate  of  calorie  Ingestion 
vas  carried  o\tt  In  11  young  men.  'Ae  study  was  of  l4  weeks 
duration.  Bie  diet  consisted  of  14.050  Calories  (lOO  gm  protein, 
l8o  gm  fat,  and  507*5  sm  carbohydrate).  Ihe  subjects  were 
randomly  assigned  to  one  of  two  groups.  After  a  two-week 
dietary  adjustment  phase  diarlng  idilch  all  subjects  consumed  the 
diet  In  three  Isocalorlc  meals,  one  group  received  the  diet  In 
nine  snail  feedings  while  the  second  group  ate  two  small  feedings 
(300  Calories,  each)  and  one  large  meal  (31^50  Calories).’  Ihls 
schedule  was  continued  for  six  weeks  after  which  the  groups 
switched.  The  stiidy  was  continued  for  an  additional  six  weeks. 
Observations  Included:  blood  lipids  (total  serum  cholesterol, 
lipid  phosphorus,  glycerides,  auid  non-esterlfled  fatty  acids), 
fasting  blood  glucose  and  oral  glucose  tolerance  tests,  red 


blood  cell  transketolase  activity,  basal  metabolic  rates, 
thyroidal  I-131  uptake,  urinary  17-ketostcroid  auid  IT-heto^nnlc 
steroids,  urinary  nitrogen  and  creatinine,  plasma  and  adipose 
fatty  acid  analysis  by  liquid  gas  chromatography,  total  body 
vater  (DgO  technique)  and  body  composition.  Data  are  Incomplete 
at  this  time. 

Summary  and  Conclusions: 

Available  data  are  being  analysed  statistically,  b\rt  e 
large  amo\int  of  data  is  still  outstanding. 

List  of  Publications: 

Ifone  at  this  stage  of  the  investigation. 
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The  effect  of  adding  a  unlfom  mlcrocrystalllne 
cellulose  at  the  levels  of  10,  20,  and  30^  to  a  basal 
synthetic  diet  %ias  evaluated  to  determine:  the 
digestibility  of  a  piire  cellulose.  Influence  on  the 
digestibility  of  other  nutrients,  and  any  alteration 
In  metabolism  produced.  Ele^  human  subjects  vere 
utilized.  Evaluation  and  emalysls  of  data  Is  not 
complete  at  the  time  of  this  report. 
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Teak  Ro.  ^  Metabollea  end  nutrition 

Sub-task  Ho.  3-20  A  Stu^  on  Fbedly  of  a  Ublfons  Mle:^rystallliia 

Cellulose— Its  Digestibility  and  Effect  on 
Digestibility  of  Wher  Macronutrients 

Description: 

Ihe  Increasing  world  population  has  caused  Investigators  to 
explore  the  potential  usability  of  various  natural  organic  sub¬ 
stances  as  possible  foodstuffs.  Cellulose,  a  polysaccharide 
eaiig>onent  of  the  crude  fiber  of  plants.  Is  known  to  be  unaffected 
by  mammalian  enzymatic  digestion,  but  It  is  digested  by  certain 
cellulolytic  microorganisms.  Results  of  previous  cellulose 
digestibility  studies  In  man,  dating  back  almost  100  years,  have 
disclosed  coxuiderable  variation  with  digestibility  figures  for 
cellulose,  ranging  from  0  to  The  amount  of  cellulose  Ingested 

In  the  above  studies  was  generally  quite  small.  Hence,  cellulose 
has  never  been  considered  to  contribute  any  significant  number  of 
calories  to  the  hisnan.  Recently,  a  mlcrocrystalllne  cellulose 
of  vinlform  size,  which  lends  Itself  well  to  nutritional  stiidles, 
has  become  available.  A  study  was  designed  to  evaluate  the 
digestibility  of  this  p\ire  mlcrocrystalllne  cellulose  In  humans 
and  Its  effect  \:q>on  the  absorption  of  the  other  macro-  and  mlcro- 
nutrlents  of  the  diet. 


Progress : 


During  Januarjr  and  February,  eight  noraetl  human  subjects  on 
the  Metabolic  vard  were  maintained  on  a  basal  synthetic  diet  cal¬ 
culated  to  yield  2,000  Chlorles/day.  After  two  weeks  on  the 
basal  diet,  celltilose  was  added  at  suecesslrs  Intervals  to  equal 
10,  20,  and  30)(  by  weight  of  the  total  diet.  Drlne  and  feces 
were  collected  to  determine  nitrogen  balance  and  digestibility. 
Blood  was  taken  periodically  to  determine  any  effect  upon  Upld, 
carbohydrate,  and  protein  metabolism.  Urlnaxy  excretion  of 
vitamins  B2,  Bg,  and  niacin  were  determined,  nie  data  are 
now  being  assembled  and  evaluated. 

Summary  and  Conclusions: 

The  data  from  this  study  have  not  undergone  siifflclent 
analyses  for  definite  conclusions.  Thoue^  all  subjects  did 
lose  weli^t  on  the  2,000  Calorie  synthetic  diet,  there  Is  a  strong 
suggestion  that  In  some  subjects  digestion  of  cellulose  did 
occur  to  a  significant  degree.  Nitrogen  balance  and  fat  digest¬ 
ibility  were  unaffected  during  the  period  of  study.  Upon  com¬ 
pletion  of  the  data  suialyses,  future  studies  will  be  planned  If 
Indicated. 

List  of  Publications: 

None  at  this  stage  of  the  Investigation. 
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An  InTaatlgatlon  of  the  plaana  non-eaterlfled 
fatty  acid  reaponae  to  oral  Inseation  of  a  glueoae 
load  In  -varloua  diabetic  and  non-dlabetlc  indlvlduala 
la  being  carried  out.  The  teat  la  carried  out  In 
aubjecta  In  the  faatlng  atate  and  all  hypoglycemic 
agenta  are  withheld  prior  to  the  admlnlatratlon  of 
a  meaaured  doae  of  glueoae.  Plaaaa  non-eaterlfled 
fatty  acid  lerela  are  determined  in  a  fhatlng  apeclmen 
and  then  30  mlnutea,  1,  2,  3,  and  oecaalonally,  U 
houra  after  the  glueoae  la  glwen. 


BODY  OF  REPORT 


Project  No.  6x60-01-001  lETEREAL  MEDICIIIE 
Teak  No.  ^  Metebollen  end  Nutrition 

Sub-taek  No.  3-21  Plena  Won-eeterlfled  Fatty  Acid  Reeponee  to 

a  Qlucoee  LoeA  In  Nomial,  Diabetic,  ni  oWee 
gyperglyeenlc  hadivlduale 

Descrlxrbion: 

nie  plasma  non-eaterlTled  fatty  acid  levels  of  diabetics  and 
non-dlabetlc  individuals  are  measured  following  an  oral  load  of 
glucose . 

Progress: 

A  test  Is  being  carried  out  on  selected  diabetic  and  non- 

e 

diabetic  Individuals  in  which,  after  an  oveml^t  fast,  the  subjedb 

Is  given  an  oral  dose  of  1^0  grams  of  glucose.  Diabetics  receiving 

hypoglycemic  agents  are  Instructed  to  withhold  medication  at  least 

12  hours  prior  to  the  test.  Specimens  Include:  a  fasting  plasma 

level  of  non-esterlfled  flatty  acids  followed  by  a  30-mlnute,  1,  2, 

3  and,  occasionally,  k-hour  determination.  Fifteen  determinations 

have  been  carried  out.  Results  obtained  thus  fhr  show  the  pronqpt, 
expected  fall  in  the  NEFA  of  normal  subjects  but  variable  responses 

e 

In  diabetics  of  varying  severity. 

Simimary  and  Conclusions: 

Ihe  fall  In  plasma  NEFA  In  normal  subjects  Is  consistent  and 
predictable  following  an  oral  dose  of  glucose.  In  diabetics  of 
varying  severity,  there  Is  a  response  which  varies  from  normal 


^// 


to  no  1^11  tut  rather  a  gradual  rise  in  plasma  non-esterlfled 
flatty  acids. 

List  of  Putlleatlons : 

Hone  at  this  stage  of  the  InTSstlgatlon. 
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Increased  yields  of  C»14  tagged  Chlorella 
are  expected  because  of  improvements  in  culture 
methods.  A  method  for  finding  and  counting 
cellulase-producing  bacteria  in  stools  vas  de¬ 
vised  and  is  being  used  to  determine  changes  in 
celluloytic  flora  in  Avicel-fed  volunteers. 
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$ub-task  No.  4-6  Microbiological  Support  for  Nutritional  and  Miscellaneous 
Research 

Descrlptloai 

a.  Production  of  Cblorella  containing  radioactive  carbon 

^  • 

b.  Identification  and  enumeration  of  cellulate -producing  bacteria. 
Progrettt 

a.  A  closed  system  for  culturing  Ch^or^Ha,  one  of  the  blue-green 
algae  of  Interest  in  nutrition  studies,  has  been  developed  which  permits 
continuous  addition  of  fresh  medium  and  should  permit  continuous  har¬ 
vest  of  algae  In  the  active  phase  of  growth.  This  will. yield  larger 
amounts  of  Chlorella  per  unit  volume  of. medium,  and  It  will  be  applied  to 
culturing  Chlorella  In  medium  containing  "tagged”  carbon  (C^^)  for  the 
Chemistry  Division  to  be  used  for  nutritional  studies. 

b.  1,  The  Metabolic  Division  began  a  study  of  the  nutritional 
utilization  of  Avlcel,  a  microcrystalline  cellulose.  The  Microbiology 
Division  was  asked  to  study  methods  for  detecting  and  counting 
cellulose -digesting  bacteria  In  the  stools  of  volunteer’s  fed  this  product. 
Although  slow  and  laborious  procedures  were  found,  none  were  practical 
for  the  purpose  of  this  study.  Accordingly,  media  with  Avlcel  and 
other  simple  cellulose  materials  were  compared,  using  a  culture  of  a 
known  cellulose -digester.  No  practical  method  using  Avlcel  itself 
could  be  devised,  but  recently  a  method. employing,  a  carbpxy -methyl - 
cellulose  In  an  agar  overlay  was  found  to  be  promising.  With  this 


technique,  countable  depressions  appear  in  the  superimposed  medium 
corresponding  with  colonies  of. bacteria  digesting  cellulose. 

2.  Six  fecal  specimens  from  an  Avicel-fed  volunteer  have 
been  studied  with  this  technique.  Three  stools  obtained  and  frozen 
before  the  Avicel  regimen  began,  showed  cellulase -producers  ranging 
from  1,  000  per  gram  to  200,  000  per  gram.  Three  stools  obtained  after 
Avicel  was  eaten  contained  2.5,  5.  and  7  million  cellulose- 
digesters  per  gram.  Stools  from  the  other  volunteers  are  now  being 
studied  as  well  as  the  or|{anisms  isolated.  Better  methods  also  are 
being  sought. 

Summary  and  Conclusions; 

a.  Increased  yields  of  C-14  tagged  Chlorella  are  anticipated 
following  improvements  in  culture  methods. 

b.  A  method  for  finding  and  counting  cellulsasei-producing  bacteria 
in  stools  was  devised  and  is  being  used  to  determine  changes  in  cellu- 
loytic  flora  in  Avicel-fed  volunteers. 

List  of  Publications; 

None . 
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heihg  aoolimatized  in  Greenland  are  still  heing  analyzed. 
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Besoriptlon  t 

milizinfir  a  deuterium  tracer  method  the  total  vater  intake 
in  lailitary  personnel  engaged  In  various  activities  at  different 
geographical  locations  is  noted.  '  From  the  various  rates  of 

water  intake  the  range  between  the  maxLmum  and  miniiiium  water 
use  nay  be  determined. 


Frogpess  t 

Throu^  cooperation  with  other  investigators,  further  in¬ 
formation  is  being  obtained  on  total  water  intake  in  Greenland. 

Capt.  Hobert  J,  T,  Joy,  MC,  of  the  DSAWaTL,  Ft.  Knox, 
Kentucky,  gave  heavy  water  and  obtained  urine  samples  in  a 
SPo^p  of  U.  S.  Amy  soldiers  being  tested  by  him  while  living 
in  a  siBple  shelter  and  traveling  on  the  ice  oap  in  Greenland. 
Wie  ratio  of  HDOiJ^O  is  being  measured,  and  from  this  the 
total  water  intake  will  be  calculated.  The  analyses,  which 
are  time-oonsuming,  are  still  in  progress. 

The  results  on  men  at  this  location  will  bo  oonpared  with 
data  already  obtained  on  soldiers  at  several  other  locations. 
Tenperature,  humidity,  body  water,  pool  size 
physical  exertion  will  be  oonpared. 


and  level  of 
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Bb  oonoliulons  at  prosant  o  -  oppoxttmitiea-  -for 

snoh  studios  are  avalted)  to  pemlt  the  aoounnilatlon  of 
soffloient  darta. 
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Bone  at  this  state  of  the  inTestigation. 
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The  following  studies  were  conducted  under  Sub-task  No. 

6-1  during  the  period  covered  by  this  report  as  follows: 

(1)  Histopathology  of  Rats  Fed  Irradiated  Foods.  A  paper, 
describing  the  spontaneous  tumors  found  in  aged  rats  was  published. 

(2)  Histopathology  of  Nodular  Lymphoid  Hyperplasia  in  the  Lungs 
of  Guinea  Pigs.  Histopathologic  examination  of  available  tissues  was 
completed  and  a  paper  was  published. 

(3)  Spontaneous  Regional  Ileitis  in  Rats.  Histopathologic 
studies  were  made  of  tissues  from  all  available  affected  animals  and 
a  manuscript  was  published, 

( *♦)  Spontaneous  Endometrial  Hyperplasia  in  the  Guinea  Pig. 

This  hitherto  unreported  condition  has  been  recognized  and  a  histo- 


pathologic  study  madOo  A  paper  was  published. 

(5)  Incidental  Lesions  of  Academic  Interest  Observed  in 
Surgical  Animal  Subject;  A  number  of  interesting  incidental  con¬ 
ditions,  some  of  which  were  hitherto  unreported,  have  been  recognized 
in  animals  used  for  surgical  research.  Because  of  their  academic 
interest ,  these  are  studied  and  reported  in  the  appropriate  litera- 
ture. 
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Project  No,  6X60-01-001 
INTERNAL  MEDICINE 

Task  No,  02  Metabolism  and  Nutrition 

Sub-task  No,  6-1  Histopathology  of.  Laboratory  Animals 

Sub-task  No.  6-1  is  a  general  purpose  sub-task  under  which 
the  various  studies  conducted  on  the  histopathology  of  laboratory 
animals  are  grouped.  The  studies  are  conducted  as  dictated  by 
the  need  of  the  pathologist  to  gain  an  insight  into  the  diseases 
of  ledioratory  animals  so  as  to  be  able  to  evaluate  the  lesions 
which  occur  in  test  animals  employed  in  the  various  tasks  assigned 
to  the  divisions  of  this  laboratory.  The  task  is  under  general 
protocol,  however,  formal  protocols  are  not  developed  for  indivi¬ 
dual  studies.  The  studies  conducted  during  the  period  covered  by 
this  report  are  as  follows : 

Histopathology  of  Rats  Fed  Irradiated  Foods.  A  paper 
describing  62  neoplasms,  found  in  52  of  125  rats  which  lived 
a  normal  lifespan,  on  a  100%  composite  irradiated  diet,  was 
published.  Ten  of  the  neoplasms  had  not  previously  been  des¬ 
cribed  as  occurring  in  the  rat. 

The  thyroid  glands  of  the  rats  in  the  above  study  were 
serially  sectioned,  mounted  on  35  mm,  film  stock,  and  studied 
microscopically,  A  special  report  on  the  evaluation  of  light 
cell  adenomas  in  the  thyroid  glands  wasi  prepared. 


the  Lungs  of  Guinta  PigSo  Histopathologic  study  of  all  guinea 
pig  lung  tissue  collected  in  prior  years  was  completed o 
Several  specimens  of  lung  tissue  from  guinea  pigs  born  and 
raised  in  a  germ  free  environment  were  examined  and  these 
also  were  found  to  contain  the  lesion. 

It  has  been  determined  that  the  lung  lesions  observed 
are  primarily  lesions  of  pulmonary  blood  vessels  which  may 
have  been  inflammatory  in  nature.  A  paper,  describing  the 
gross  and  histologic  appearance  of  the  lesion,  was  published. 

3 .  Spontaneous  Regional  Ileitis  in  Rats.  A  paper  re¬ 
porting  this  apparently  new  disease  has  been  published. 

Recent  shipments  of  rats  have  not  been  affected  with  this 
disease  and  this  study  is  idle  at  the  present  time.  If,  at 
some  later  date,  affected  rats  can  be  obtained  a  search  for 
the  etiologic  agent  will  be  made  using  animal  innoculation 
and  tissue  culture  technics. 

4.  Spontaneous  Endometrial  Hyperplasia  in  the  Guinea 
Pig.  A  paper  has  been  published  describing  the  spontaneous 
occurrence  of  endometrial  hyperplasia  in  5  of  15  mature  virgin 
females  used  in  a  tuberculosis  prophylaxis  study,  'Out  of  the 
many  hundreds  of  guinea  pigs  necropsied  in  this  laboratory, 
the  condition  has  only  been  seen  on  this  occasion.  It  is 
similar  in  gross  and  histologic  appearance  to  the  endometrial 


hyperplasia  in  humans,  dogs  and  cats.  Because  of  the  presence 
of  ovarian  follicular  cysts  in  the  affected  animals,  a  hyper- 
estrogenic  etiology  is  postulated. 

5 .  Incidental  Lesions  of  Academic  Interest  Observed  in 
Surgical  Animal  Subjects.  From  time  to  time  incidental  lesions 
which  are  deemed  worthy  of  publication,  are  found  in  dogs,  cats 
and  other  species  used  for  surgical  research. 

a)  A  tumor  was  found  at  the  bifurcation  of  the 
carotid  artery  of  a  surgical  research  dog.  Angiograms 
were  made  and  the  study  was  completed  by  the  histopatho- 
logical  diagnosis  of  ganglioneuroma.  Because  of  the 
completeness  of  the  clinical,  radiographic  and  patho¬ 
logic  work  up  and  because  of  the  rarity  of  the  neoplasm, 
a  report  is  being  prepared  for  journal  publication. 

b)  During  the  year,  a  paper  was  published  on  a 
liposarcoma  in  a  dog. 

c)  A  case  of  secondary  hypertrophic  osteoarthro¬ 
pathy  was  found  in  a  dog  referred  for  necropsy.  Because 
of  the  completeness  of  clinical  chemistry,  radiographs, 
angiograms,  bronchograms  and  pathologic  work  up  a 
paper  is  being  prepared  for  journal  publication. 

List  of  Publications ; 

1.  Geil,  R,  G. ;  Davis,  C.  L.  and  Thompson,  S.  W.:  Spontaneous 
Ileitis  in  Rats  -  A  Report  of  64  Cases,  Am,  j.Vst  Res.,  22 
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(Sep  61),  p,  932. 

2,  Thompson,  S.  W.,  Huseby,  R.  A.,  Fox,  M.  A,,  Davis,  C.  L, 

and  Hunt,  R.  D.;  Spontaneous  Tumors  in  the  Sprague-Dawley 
Rat.,  J.  Nat.  Cancer  Inst.,  27,  #5  (Nov,  61),  p.  1037. 

3.  Geil,  R.  G.  and  Davis,  C.  L.:  Spontaneous  Endometrial 

Hyperplasia  in  Guinea  Pigs  -  A  Report  of  6  Cases,  Am.  J. 
Vet.  Res.,  23  (Mar  62),  p.  362. 

4,  Thompson,  S,  W,,  Hunt,  R.  D.,  Fox,  M.  A,  and  Davis,  C,  L.s 

Perivascular  Nodules  of  Lymphoid  Cells  in  the  Lungs  of 
Normal  Guinea  Pigs,  Am.  J,  Path,,  40  (1962),  p.  507, 

5.  Garvin,  C.  H,  and  Frey,  D.  C. :  Liposarcoma  in  a  Dog,  J.A.V. 

M.A,,  140,  #10  (15  May  62),  p.  1073. 

List  of  Papers  Presented: 

1,  Thompson,  G,  W,,  Ferrell,  J,  F. -and  Frey,  D.  C,:  Clinical 
Seminar  on  Small  Animal  Pathology  presented  to  the  Denver 
Area  Veterinary  Medical  Association,  October,  1961, 

Special  Reports : 

Special  Report  on  the  Evaluation  of  Light  Cell  Adenomas  in 
the  Thyroid  of  Rats  Fed  Irradiated  and  Non-irradiated  Diets  in¬ 
vestigated  by  Lt.  Col.  S.  H,  Thompson,  V.C,  and  Capt.  Ronald  D. 

Hunt,  V.C,,  report  prepared  by,  S,  W,  Thompson,  R,  D,  Hunt,  J,  F, 
Ferrell,  and  D,  C,  Frey, 


ANNUAL  PROGRESS  REPORT 


Project  No.  6X60-01-001 
INTERNAL  MEDICINE 

Task  No.  02  Metabolism  and  Nutrition 


Sub-task  No.  6-2  Development  and  Application  of  Histochemical 
Methods  to  Biological  Research 


U.  S.  Army  Medical  Research  and  Nutrition  Laboratory 
Fitzsimons  General  Hospital 
Denver  30,  Colorado 


Pathology  Division 


1  July  1961  -  30  June  1962 


Lt.  Col.  Samuel  W,  Thompson,  II,  V.C. 
Capt  Ronald  D.  Hunt,  V.C. 

Capt.  John  F.  Ferrell,  V.C, 

Miss  Martha  Harrison 

Consultants : 

Denver,  Colorado 

Charles  L.  Davis,  D.V.M.,  Vet.  Dipl. 

Boulder,  Colorado 
Normal  Witt,  Eb.D,” 

North  Chicago,  Illinois 
Ronald  G.  Wlegand, ;Ph.D. 


Qualified  requestors  may  obtain  copies  of  this  report  from  ASTIA 


Reports  Control  Symbol  -MEI)DH-288 
UNCLASSIFIED 


ABSTRACT 


Project  No.  6X60-01-001 
INTERNAL  MEDICINE 

Task  No.  02  Metabolism  and  Nutrition 

Sub-task  No.  6-2  Development  and  Application  of  Histochemical 
Methods  to  Sielogical  j^escarch 

U.  S.  Army  Medical  Research  and  Nutrition  Laboratory,  Fitzsimons 
General  Hospital,*  Denver  30,  Colorado 

1  July  1961-  30  June  1962 

Authors:  Samuel  W.  Thompson,  II,  Ronald  D.  Hunt,  John  F.  Ferrell 
and  Charles  L.  Davis 

RCS  -MEDDH-288 

Unclassified 

The  following  studies  were  conducted  under  Sub-task  No.  6-2 
during  the  period  covered  by  this  report,  as  follows: 

(1)  Histochemistry  of  l.V.  Fat  Pigment  -  a  variety  of  enzyme 
histochemical  methods  have  been  adapted  to  tissues  from  animals 

on  the  various  intravenous  alimentation  studies t 

(2)  Aut oradi ography  -  this  technic  is  being  applied  to  a 
study  of  thyroid  function  in  the  rat. 

(3)  Microscopic  Histochemical  Studies  of  Canine  Distemper 
and  Infectious  Canine  Hepatitis  Inclusions  in  Dogs.  A  study  is 
under  way  to  compare  histochemically  the  viral  inclusions  of 
Canine  Distemper  and  Infectious  Canine  Hepatitis. 


d 
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El*ctron  Microscopy  Studies  of  I.V.  Fat  Pigment.  With 
th«  aid  of  Dr*  Hans  Popper*  Mt  Sinai  Hospital,  New  York*  I.V. 
fat  pigment  in  the  tissues  of  rats  and  rabbits  is  being  studied 
with  the  aid  of  electron  microscopy.  A  report  has  been  published. 

( 5 )  Histochemical  Study  of  Sheep  Rumenal  Pigment.  Abnormal 

e 

pigment  of  the  r^men  epithelium  and  submucosa  j&ssociated  with 
particular  experimental  rations  was  studies  by  histochemical 
means  to  aid  in  its  characterization. 

(6)  Consultation  Service.  Aid  in  the  application  of  histo¬ 
chemical  technics  in  the  diagnosis  of  certain  types  of  lesions 
was  provided  to  other  governmental  agencies  and  research  institu¬ 
tions  as  well  as  hospitals. 
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Sub-task  No.  6-2  Development  and  Application  of  Hlstochemical 
Methods  to  Siologlcal  Research 

Sub-task  No.  6-2  is  a  general  purpose  sub-task  under  which 
the  various  studies  conducted  In  the  development  and  application 
of  hlstochemical  methods  are  grouped.  These  studies  are  conducted 
as  required  by  the  pathologists  to  develop  new  methods  or  modifi¬ 
cations  of  existing  hlstochemical  and  histopathological  methods 
to  meet  the  needs  of  various  tasks  assigned  to  the  divisions  of 
this  laboratory  and  SGO  investigators  under  contract.  The  histo- 
chemical  studies  are  conducted  to  gain  additional  insight  into  the 
diseases  of  laboratory  animals  and  thus  provide  the  pathologists 
with  a  broader  base  of  knowledge  with  which  to  interpret  their 
observations  in  their  service  to  other  investigators  of  this  labo¬ 
ratory.  The  studies  conducted  during  the  period  covered  by  this 
report  are  as  follows : 

1.  Histochemistry  of  I.V.  Fat  Pigment^  The  hlstochemi¬ 
cal  methods  previously  used  to  characterize  I.V.  fat  pigment 
are  being  performed  on  tissues  from  rats  and  rabbits  following 
the  infusion  of  several  newer  fat  emulsions  (Southern  Regional 
ahd  Baxter  Laboratories)^  The  purpose  of  these  studies  is  to 


determin*  whether  the  pigment  associated  with  these  emulsions 
is  identical  to  that  produced  by  Lipomul  and  other  previously 
tested  emulsions.  At  the  present  time  all  data  indicate  that 
all  I.V.  fat  pigments  have  the  same  hlstochemlcal  properties. 

Methods  for  the  specific  demonstration  of  acid  phospha¬ 
tase  ^  alkaline  phosphatase,  beta  glucuronidase,  and  adenosine 
tri-phosphatase  have  been  performed  on  tissue  sections  of  rat 
and  rabbit  liver  from  animals  receiving  fat  emulsions  to 
determine  any  change  in  amount  and  distribution  of  these  enzymes 
in  hepatocytes.  It  has  been  shown  that  hepatic  and  Kupffer  cells 
which  contain  I.V.  fat  •‘igment  have  greater  than  normal  amounts 
of  acid  phosphatase  and  adenosine  tri-phosphatase  activity. 

2.  Autoradiography.  Investigations  of  thyroid  function  ■ 
in  the  rat  are  being  conducted  with  the  aid  of  autoradiography. 

An  attempt  is  being  made  to  determine  whether  all  follicles 

of  a  thyroid  gland  respond  similarly  to  various  means  of 
suppressing  and  stimulating  the  gland  as  a  whole.  The  folli¬ 
cular  response  is  being  measured  by  the  amount  of  radioiodine 
incorporated  into  individual  follicles.  A  paper  is  in  prepara¬ 
tion. 

3.  Microscopic  Histochemical  Studies  of  Canine  Distemper 
and  Infectious  Canine  Hepatitis.  A  large  series  of  cases  of 
Canine  Distemper  and  Infectious  Canine  Hepatitis  from  this 
laboratory  have  been  reviewed  and  suitable  tissues  selected 
for  histochemical  study.'  Protein,  carbohydrate,  and  lipid 
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histochemical  technics  are  being  performed.  The  histochemical 
characteristics  of  nuclear  and  cytoplasmic  inclusions  produced 
by  the  same  virus  (Canine  Distemper)  in  various  tissues  are 
being  compared.  A  comparison  is  also  being  made  between  the 
inclusion  bodies  of  the  two  diseases.  The  results  of  this 
study  will  be  reported  in  an  appropriate  journal. 

4.  Electron  Microscopy  Studies  of  I.V.  Fat  Pigment. 

This  study  is  being  carried  out  in  collaboration  with  Dr.  Hans 
Popper,  Dr.  Fenton  Schaffner,  Dr.  Tibor  Barka  and  Dr»  Walter 
Neglia  of  Mt  Sinai  Hospital,  New  York.  Representative  live 
rats  taken  from  groups  which  had  received  20  daily  infusions 
(15  ml/kg  body  wt.)  of  Lipomul  were  shipped  to  Dr.  Popper  in 
September  1960. 

It  has  been  determined  that  the  pigment  exists  in  a 
globular  form  within  a  lysosomal-like  structure  in  the  cyto¬ 
plasm  of  hepatocytes  and  Kupffer  cells.  It  has  also  been 
shown  that  there  is  an  increase  in  the  number  of  normal 
lysosomes  in  the  cells  containing  I.V.  fat  pigment.  These 
results  have  been  reported. 

Specimens  of  liver  from  rabbits  on  current  alimentation 
studies  are  being  sent  to  Dr,  Popper  for  further  electron 
microscopic  studies. 

5 .  Histochemical  Study  of  Sheep  Rumenal  Pigment. 

Abnormal  pigments  have  been  observed  within  the  rumenal 


I 


epithelium  and  submucosa  of  sheep  on  various  types  of  experi¬ 
mental  (high-protein)  diets  at  Iowa  State  University. 

Selected  tissue  specimens  were  obtained  for  histochemical 
studies . 

Various  protein,  carbohydrate,  and  lipid  histochemical 
technics  have  been  applied  to  this  pigment  in  an  attempt  to 
characterize  it.  Characterization  of  the  pigment  is  of 
Interest  due  to  the  diets  associated  with  its  occurrence  and 
the  possible  insight  that  may  be  gained  into  nutritional 
pathology  of  laboratory  animals. 

A  report  is  being  prepared  with  Dr,  Frank  Ramsey,  and 
Dr.  Walter  Woods  of  Iowa  State  University,  for  Journal  publi¬ 
cation. 

6,  Consultation  Service.  Specimens  are  received  from 
other  governmental,  academic  and  research  institutions  as 
well  as  hospitals  for  eissistance  in  histochemical  problems. 
Such  services  are  rendered  to; 

a)  Fitzsimons  General  Hospital:  Preventive  Medicine  - 
rabies  diagnosis 

b)  Iowa  State  University:  Aid  in  the  characterization 
of  pigment  observed  in  the  rumens  of  sheep. 

c)  Medical  School,  University  of  Louisiana:  Aid  in 
identifying  I.V.  fat  pigment, 

d)  Medical  School,  Vanderbilt  University;  Aid  in 
identifying  I.V.  fat  pigment. 
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1.  Thompson,  II,  S.  W.;  Bodgon,  T.  R.  and  Yost,  D,  H.:  Some 

Histochemical  Studies  of  "Cloisonne  Kidhey"  in  the  Male 
Angora  Goat,  Am.  J.  Vet.  Res.,  Vol.  22,  Np.  89^  July  1981. 
p.  757. 

2.  Geil,  R.  6.:  A  simple  technic  for  the  salvage  of  tissue 

sections  from  broken  microslides.  Tech.  Bull.  Reg.  of 
Med.  Technol.  31,  1961,  pp  195-196. 

3.  Thompson  II,  S.  W.:  "Selected  Histochemical  and  Histo- 

pathologlcal  Methods,"  to  be  published  by  Charles  C. 

Thomas,  Springfield,  Illinois  in  1962.  Increased  to 
14  chapters  totaling  1000  pp.  (approx.)  and  250  11., 

11  of  14  chapters  completed. 

4.  Schaffner,  F.,  Neglla,  W.  and  Thompson  ZI,  S.  W.:  Electron 

Microscopy  and  Histochemistry  of  I.V.  Fat  Plgmont, 
Federation  Proceedings,  April  1962. 

List  of  Papers  Presented: 

1.  Thompson  II,  S.  W.:  Newer  Applications  of  Histochemistry, 

e 

to  Am.  Col.  Vet.  Path,  AVMA  Convention,  Detroit,  Mich., 

Aug.  1961. 

2.  Thompson  II,  S.  W.:  Lectures  in  histochemistry  to  pathology 

residents,  Fltzsimons  General  Hospital,  biweekly. 

3.  Thompson  II,  S.  W.:  Applications  of  Histochemistry 

to  Pulmonary  Pathology,  TB  Symposium.  Fitzsimons  General 
Hospital,  Sep.  1961. 


4,  Thompson  II,  S.  W.:  Histochemistry  of  I 

Am.  Assoc,  for  Study  of  Liver  Diseases, 
1961. 
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Unclassified 

The  following  study  was  conducted  under  Task  No.  02,  Sub-task 
No.  6-3,  during  the  period  covered  by  this  report: 

Toxicity  of  Intravenous  Fat  Emulsions.  Studies  are  being 
conducted  in  animals  to  assess  the  acute  and  chronic  toxicity  of 
several  intravenous  fat  emulsions  with  special  emphasis  on  hepa¬ 
tic  function  and  micro-pathology.  These  studies  are  being  con¬ 
ducted  in  association  with  Mt  Sinai  Hospital,  New  York,  New  York, 
Vanderbilt  University,  Nashville,  Tennessee  and  Louisiana  State 
University,  New  Orleans,  Louisiana. 
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Project  No.  6X60-01-001 

Task  No,  02  Metabolism  and  Nutrition 

Sub-task  No.  6-3  Assessment  of  Toxicity  of  Various  Preparations 
for  Intravenous  Ailnentaticn.  Study  B,  Toxicity 
of  Intravenous  Fat  Emulsions 


Description ; 

Subtask  No.  6-3  is  a  general  purpose  sub-task  under  which 

e 

all  biological  toxicity  testing,  and  related  histopathology ,  of 
products  intended  for  intravenous  administration  are  grouped. 
This  is  essentially  a  service  function.  The  products  to  be 
tested  are  furnished  by  other  investigators  of  this  laboratory 
or  SGO.  The  task  is  outlined  in  a  broad  scope  protocol  and 
special  de'tailed  protocols  are  prepared  for  each  product  sub¬ 
mitted  for  testing.  These  latter  protocols  are  approved  by  the 
requestor  as  well  as  other  service  facilities  of  this  laboratory 
prior  to  the  initiation  of  a  given  study.  During  the  period 
covered  by  this  report  a  study  was  conducted  on  intravenous  fat 
emulsions. 

Progress ; 


TOT{icit^_ofIntravenous_Fat_Emulsions^,  A  joint  study 
involving  Mt,  Sinai  Hospital,  New  York,  Louisiana  State 
University,  Vanderbilt  University  and  USAMR6NL  is  being 
conducted  to  determine  the  acute  and  chronic  effects  of 
various  intravenous  fat  emulsions ,  especially  as  to  their 


production  of  pigments  within  the  liver  and  resultant  hepatic 
disease.  Four  emulsions  and  their  emulsifying  systems  are 
being  tested:  SR  695,  SR  695-prepared  by  Baxter  Laboratories, 
"Intralipid,"  and  a  synthetic  triglyceride. 

The  emulsions  are  being  administered  to  rabbits  at  the 
rate  of  15  ml/kg  body  weight,  using  a  15%  emulsion.  Infusion 
time  is  approximately  105  minutes.  Each  rabbit  will  receive 
30  infusions.  Throughout  the  period  of  each  phase  of  the 
study,  extensive  clinical  and  laboratory  data  is  collected. 
Several  liver  function  tests  are  used  on  this  study  and  in¬ 
clude:  radioactive  gold,  radioactive  (I^^^  tagged)  Rose 
Bengal,  and  BS^  (depending  on  study  and  group).  Liver  bio¬ 
psies  are  also  done  on  all  test  animals  and  specimens  are 

e 

submitted  to  Mt  Sinai  Hospital  (Drs.  Hans  Popper,  Fenton 

e 

Schaffner,  and  Tibor  Barka)  for  electron  microscopic  studies. 
Specimens  are  also  retained  by  the  Pathology  Division, 
USAMR&NL  for  enzyme  histochemical  stur'ies.  Periodic  liver 
function  tests  and  liver  biopsies  wi 11  be  performed  for 
periods  up  to  six  months  following  the  completion  of  infu¬ 
sions.  Time  of  sacrifice  of  animals  will  depend  on  findings 
of  these  tests. 

Louisiana  State  University  (Drs.  Isidore  Cohn  and 
Mohammed  Atik)  is  infusing  the  same  materials  into  dogs  and 
is  sending  biopsy  and  necropsy  material  to  the  Pathology 
Division,  USAMR6NL  for  histochemical  and  histopathological 
studies . 

s,YO 


Vanderbilt  University  ( Dr,  Raymond  Meng)  is  infusing  "Intra¬ 
lipid”  into  dogs  and  rats,  at  the  rate  of  15  ml, /kg  body  weight. 
Each  animal  will  receive  30  infusions.  Biopsy  and  necropsy 
material  from  the  dogs,  and  live  rats,  are  being  sent  to  the 
Pathology  Division,  USAMR&NL  for  histochemical  and  histopatho- 
loglcal  studies  and  for  transhipment  to  Mt  Sinai  Hospital  if 
electron  microscopy  is  deemed  appropriate. 

Conclusions; 

A  joint  evaluation  of  all  data  will  be  performed  at  the 
completion  of  these  studies,  and  a  joint  report  prepared. 

This  will  be  accomplished  at  a  meeting  of  all  participants  at 
USAMR£NL  in  the  second  quarter  of  FY  1962. 

List  of  Publications: 

Thompson  II,  S,  W.;  Long  Term  Effects  of  I.V.  Fat, 
Gastroenterology,  Apr.  1962. 

List  of  Papers  Presented: 

1,  Thompson  II,  S,  W,:  Long  Term  Effects  of  I.V.  Fat, 
to  Surgeon  General's  Task  Force,  Sep.  1961  and  Am.  Assoc, 
for  the  Study  of  Liver  Disease,  Nov.  1961,  and  Am.  Col.  of 
Vet.  Tox.,  Salt  Lake  City,  Jan.  1962. 

2,  Hunt,  R.  D.:  Effects  of  I.V.  Fat  Pigment  in  the  Livers  of 
Animals,  to  Society  for  Experimental  Biology  and  Medicine 
Rocky  Mtn.  Region,  Apr,  1962, 

3,  Hunt,  R.  D,;  Studies  on  I.V,  Fat  Pigment  to  MEND 
Symposium,  USAMR6NL,  May  1962, 
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This  study  is  designed  to  further  evaluate  the  reproducibility, 
pathogenesis,  and  etiology  of  the  left  auricular  lesions  originally 
observed  by  Dr.  Harry  Monsen  (DOA  Med.  Res.  Contract  #CA  49  007  MD 
794)  in  Cb  and  Strong  A  strains  of  mice  fed  a  composite  100%  irradi¬ 
ated  diet.  At  present  all  animals  have  been  sacrificed  on  two  phases 
of  the  stu^  and  485  remain  to  be  sacrificed.  Statistical  analysis 
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of  results  awaits  the  completion  of  histopathological  reports  on 
all  animals  on  the  sutdy.  At  the  present  time  no. con elusions  can 
be  drawn  regarding  the  incidence  of  lesions  in  experimental  versus 
control  animals. 
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Project  No.  6X60-01-001 

Task  No,  02  Metabolism  and  Nutrition 

Sub-task  No.  6-6  Carcinogenicity  of  Foods  Preserved  by  Irradiation 
Description : 

This  project  Is  a  repeat  (at  the  request  of  the  SCO)  of  the 
study  conducted  by  Dr.  Harry  Monsen  of  the  Department  of  Anatomy, 
University  of  Illinois,  College  of  Medicine,  on  Department  of  the 
Army  Medical  Research  Contract  #DA  49  007  MD  794.  He  reported 
the  occurrence  of  a  lesion  which  afflicted  the  left  auricle  of 
the  heart  of  some  nice  of  the  Cb  and  Strong  A  strains.  The 
incidence  rate  of  this  lesion  incriminated  the  irradiated  foods 
which  were  fed.  The  study  being  conducted  at  this  laboratory  is 
designed  to  further  evaluate  the  reproducibility,  pathogenesis  and 
etiology  of  the  left  auricular  lesions  originally  observed  by 
Dr.  Monsen.  It  is  divided  into  4  phases;  (1)  breeding  of  the 
required  strains  of  mice;  (2)  repeat  of  Dr.  Monsen's  original 
protocol;  (3)  pathogenesis  and  (4)  etiology. 

The  irradiated  and  the  non-irradiated  control  diet  consists  of 

e 

a  composite  of  pork,  chicken,  milk  (evaporated),  white  potatoes,  and 
carrots  (blanched),  to  which  is  added  commercial  vitamin  and  salt 
mixtures,  A  commerical  laboratory  rodent  pellet  diet  is  also  being 
fed  as  a  second  control. 


Progress : 

Phase  I  -  The  breeding  of  the  required  number  of  mice 
has  been  completed  and  this  phase  of  the  project  has  been 
discontinued.  All  breeding  stock  mice  whose  offspring  were 
placed  in  another  phase  of  the  experiment  are  being  allowed 
to  live  out  their  lifespan.  These  mice  will  receive  a  com¬ 
plete  necropsy  and  histooathological  examination  at  the  time 
of  their  death.  One  ’hundred  twelve  mice  remain  to  be  sacri¬ 
ficed. 

Phase  II  -  Due  to  a  change  in  the  age  of  occurrence  of 
heart  lesions  reported  by  Dr.  Monsen «  the  following  change 
in  protocol  has  been  made  and  approved:  the  sacrifice  dates 
for  this  phase  have  been  changed  from  a  single  200  day  sacri*^ 
fice  to  200,  300,  400,  500,  and  600  day  sacrifices.  Twelve 
hundred  Cb  and  1200  Strong  A  mice  were  used  in  this  phase 
and  were  divided  into  three  equal  groups  of  paired  litter  mates 
according  to  diet:  irradiated,  non-irradiated  and  pellet  con¬ 
trol.  All  animals  on  this  phase  have  now  been  sacrificed. 

Phase  III  -  All  mice  of  the  Cb  strain  which  were  origi¬ 
nally  scheduled  for  this  phase  have  been  put  on  test.  For  the 
reason  cited  above,  (Phase  II),  this  phase  was  extended  from 
200  days  to  300  days  in  length  with  mice  being  sacrificed  at 
25  day  intervals.  At  0  days  and  every  25  days  thereafter  up 
to  and  including  100  days,  6  females  and  6  males  were  sacri¬ 
ficed,  B<»- Inning  at  125  days  and  every  25  days  thereafter 


up  to  and  Including  300  days,  3  females  and  3  males  were  sac^- 

® 

ficed.  All  108  mice  scheduled  for  this  phase  have  been  sacri¬ 
ficed. 

t^ase  IV  -  Due  to  the  change  in  the  age  of  occurrence  of 
heart  lesions  in  Dr.  Monsen's  report  the  following  changes  in 
protocol  were  made  and  approved:  the  number  of  mice  on  each 
diet  component  was  increased  from  250  per  group  to  400  per 
group,  increasing  the  total  number  of  mice  from  1000  to  1600; 
the  single  100  day  sacrifice  originally  proposed  was  changed 
to  sacrifices  of  equal  numbers  of  mice  at  100,  200,  400  and 
600  days.  The  mice  are  being  fed  a  total  of  20  diets.  One 
ingredient  of  each  diet  being  irradiated.  Each  of  these  5 
diets  is  then  divided  into  four  groups:  cooked  with  vitamins, 
cooked  without  vitamins,  uncooked  with  vitamins  and  uncooked 
without  vitamins.  Thr«e  hundred  four  animals  remain  to  be 
sacrificed,  with  the  last  scheduled  sacrifice  date  6  Oct,  1962. 
At  the  request  of  Colonel  Hursh,  a  total  of  84  mice  of  the  Cb 
strain  were  placed  on  an  irradiated  diet  in  October  1960  similar  to 
Phase  II  with  the  exception  that  the  milk  component  was  stored 
at  -10*F  rather  than  at  room  temperature.  To  date  16  of  these  mice 
have  died,  leaving  68  mice  still  on  the  study. 

At  the  suggestion  of  Dr.  Monsen  72  mice  of  the  Cb  strain  were 
placed  on  a  milk  diet  fortified  with  vitamin  mix  on  19  August  1960. 
This  milk  was  furnished  by  Dr.  Monsen  from  his  stock.  The  animals 


on  this  study  are  divided  as  follows: 

Group  1-18  mice  -  uncooked  Irradiated  milk. 

Group  2-18  mice  -  cooked  Irradiated  milk. 

Group  3-18  mice  -  uncooked  non-lrradiated  milk, 

Group  4-18  mice  -  cooked  non-lrradiated  milk. 

TO  date  71  mice  have  died  leaving  1  on  the  study. 

Dr.  Monsen  ran  a  companion  study. 

At  the  suggestion  of  Miajor  Berg,  QMPSCI  a  total  of  72  mice  of 
the  Cb  strain  were  fed  a  diet  similar  to  the  Phase  II  diet. 
However,  these  mice  were  fed  in  bean  pots  rather  than  disposable 
containers  (to  rule  out  or  rule  in  effects  of  sanitary  aspects). 
Thirty-six  were  fed  the  irradiated  diet  and  36  were  fed  the  con¬ 
trol  diet.  All  mice  have  been  sacrificed. 

Summary  and  Conclusions: 

A  total  of  4376  mice  have  been  placed  on  the  experiment  and 
a  total  of  3891  mice  have  died  or  been  sacrificed  to  date. 

Statistical  analysis  of  results  awaits  the  completion 
of  histopathological  reports  on  all  animals  on  the  study.  At 
the  present  time  no  conclusions  can  be  drawn  regarding  the  inci¬ 
dence  of  lesions  in  experimental  versus  control  animals.  Grossly 
recognizable  dilatation  and/or  rupture  of  the  left  auricle  and 
atrium,  as  described  by  Dr.  Nonsen,  has  not  been  seen.  Thrombosis 
has  been  observed  in  microscopic  sections  of  the  heart  in  several 
animals.  Calcification,  usually  of  the  right  ventricle,  and 


focal  chronic  myocarditis  are  seen  rather  frequently.  Other 
lesions  which  have  been  observed  routinely  are:  urolithiasis 
of  the  kidney,  adrenal  cortical  hyperplasia,  reticuloendothelial 
hyperplasia  of  various  lymph  nodes,  and  lung  tumors.  A  high 
incidence  of  mammary  carcinomas  and  fibrosarcomas  is  noted  in  the 
animals  from  the  breeding  colony. 

List  of  Publications: 

None. 

List  of  Papers  Presented: 

Thompson,  S,  W.  II,  Irradiated  Food  and  Cardiac  Lesions  in 
Mice,  MEND  Conference,  USAMRNL,  May  1962. 
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A.  manuscript  entitled  "Physiologioal  Haasuraments  of  Hataholio 
Ihnotion  in  Mui''  has  been  completed,  submitted  and  aooepted  for 
publioatlon  by  NoQrair-ELll  Fnblisbing  Company,  Blaklston  Diyision, 
Hev  Tozk  Cl-^.  This  book  deals  primarily  with  the  -rarious  physio- 
logioal  prooedures  used  to  measure  metabolic  fonotion  in  man.  Some 
of  the  arecus  covered  in  I4  chapters  Inolude  respiratory  metabolism, 
body  oonposltlon,  pulmonary  function,  metabolic  axid  heat  beJ.anoes, 
and  physical '  fitness  axid  performance. 
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Flrojeot  Bb.  6X60-01-001  HITESiriL  MBOTCINS 
Task  Bb*  04  Phaamaoology  of  the  Combat  Soldier 

Sab-task  Bb.  1-1  Physlologloal  MeasurementB  of  Matabollo  Jbnotlon  In  Man 
Beeorlptlont 

this  maatisorlpt  lAloh  oontains  14  seotlonsy  deals  primarily  with  the 
▼ariooB  plqraiologioal  meeuiurements  used  to  measure  metabolio  fonotions  in  man. 

Progress: 

A  final  draft  of  Ihls  manusorlpt  has  been  ooiqpleted  and  aooepted  for 
publication  with  a  September  1962  issue  date  bgr  the  BLakiston  Division  of  the 
IbOraw-Hill  Riblishing  Conqwmy. 

s 

Summaiy  and  Conoluslons t 

The  manusorlpt  of  a  book  entitled  "Fhysiologioal  Measurements  of  Metabolic 
Amotion  in  Nan”,  tinder  revision  for  several  years »  has  been  ooiqpleted  and  is  in 
the  hands  of  the  publishers  (Blakiston  Division  of  MoCIrsw-Hill  Publishing  Co.). 
The  sections  of  this  book  are  as  follows t  (1)  Bespiratoiy  Metabolism,  (2) 
inalysls  of  the  Bespiratoiy  Oases,  (3)  Ihe  Physical  Chemistzy  of  the  HLood  Gases, 
(4)  ^Bie  AnEjysis  of  Blood  Oases  cmd  pE,  (5)  Measurement  of  Pulmonary  Amotion, 

(6)  Body  CoaQ>osltion,  (7)  Measurement* of  Body  Composition,  (8)  Coiputation  of 
Metabolio  Balances,  (9)  Physical  Fitness  and  Performance,  (IO)  Methods  for 
Testing  Physical  Fitness,  (II)  Heteorologioeil  Measurements,  (12)  Seat  Balance, 
(13)  Limits  of  Yarlablllty  of  Aiysiological  Measurements,  and  (14)  Miscellaneous 
Tables.  This  should  be  of  value  to  researchers  studying  the  "pharmacology  of  the 
combat  soldier". 

Publication t 

In  press  for  1962  publloatlon. 
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Ibolassifled 

The  apparatus  iriiioh  was  previously  developed  tor  the  continuous 
measurement  of  o^£^n  oonsu]iQ>tion  and  body  temperature  has  been  refined 
for  ease  in  operation.  A  dry  gas  meter  has  been  fitted  with  an 
electrical  output  and  Installed  in  the  unit  to  replace  the  Rieumo- 
taohograph  wfaloh  was  previously  used.  Two  sutomatlo  timers  have  been 
Installed,  one  which  controls  the  movement  of  expired  gases  through 
the  apparatxis  and  one  which  controls  the  oolleotion  of  the  data  on 
strip  chart  recorders.  An  additional  gas  inlet  been  included 
in  the  apparatus  to  permit  the  gross  analysis  of  respiratory  gases 
which  have  been  collected  in  respiration  bags  from  subjects  not 
connected  to  the  analyzer. 


BOOT  OF  BBFORT 


Project  Bb.  6X60-01-001  IBTBBBAL  MEDICIIIE 
Task  No.  04  Pharmacology  of  the  Combat  Soldier 

Sub-task  No.  1-1f  Bevelopaent  and  Applloation  of  A  Oontlnaous  Pireot  Heading 

Instrument  for  HeMtoring  Orygen  Consumption  During  Sreroise 

Besoriptiont 

The  objeotive  of  this  project  has  been  to  develop  an  apparatus  for  the 
continuous  monitorizig  of  expiratory  gas  volume  y  erpiratoxy  orygen  and  carbon 
dioxide  oonoentration,  pulse  rate  and  tonperature  on  humans  during  rest  and 
exercise. 

Progress t 

The  ojQTgen  consun^tion  analyzer  was  used  for  measuring  energy  es^enditure 
continuously  for  a  period  of  three  months.  It  was  found  that  for  long  term 

e 

measurements  f  that  is  lon^r  than  15  minutes »  the  inherent  instabilily  of  a 
pneumotaohograph  type  flow  meter  necessitates  the  continuous  reoalibration  of 
the  instrument  during  use..  Thle  is  undesirable  since  it  prevents  personnel 
from  doing  the  other  tasks  neoessary  when  measuring  energy  expenditure.  A 
standard  dry  gas  meter  was  fitted  with  a  continuous  type  potentiometer  on  its 
dial.  An  eleotrioal  signal  is  tapped  from  this  potentiometer  and  recorded  on 
a  strip  oheurt  recorder.  In  this  manner,  an  expiratory  gas  flow  is  measured 
without  the  use  of  a  oon^lex  electronic  instrument  thus  eliminating  the  problem 
of  instability.  This  unit  was  Tised  with  12  subjeots  for  two  months  without 
difficulty  and  with  extremely  good  dependability. 


-?.5V 


A  timing  Tiziit  is  lieiiig  added  which  will  aooomplish  the  fluahlDf  of  the 
ixistxTiment  and  the  zreoording  of  the  resvilts  with  reproducible  time  elements. 
This  xmit  consists  of  an  interval  timer  which  controls  the  length  of  time 
gas  is  pumped  throuj^  the  anal3r?>er.  A  delay  timer  prevents  the  recorders 
from  oi>erating  before  the  analyser  has  been  properly  flushed  of  gas  remaining 
from  the  pfevioiis  sample y  thus  eliminating  erxoneotis  results. 

Solenoid  operated  valves  have  been  added  which  permit  the  selection  of 
gas  either  from  ^e  subject  connected  to  the  analyser  or  Acorn  a  respiration 
bag  containing  previously  collected  gas.  Begardless  of  idiioh  source  of  gas 
is  used)  it  is  dried  and  pumped  through  the  analysers  in  the  same  mannery  thus 
preventing  etddltional  handling  of  the  gas.  Biis  makes  it  possible  to  measure 
gross  energy  expenditure  on  subjects  with  collection  bags  while  measuring  a 
single  subject  continuously  with  the  analyser  \mit. 

Summary  and  Conolusionst 

The  continuous  orygen  oonsun^tlon  cuialyser  has  been  refined  to  allow  long 
term  sampling  with  less  handling.  A  dry  gas  meter  has  been  incorporated  for 
the  measurement  of  expiratory  gas  voliimes  and  timers  have  been  added  to  control 
the  length  of  the  samples.  A  modification  permits  the  analysis  of  ejq>ired 
airy  idiich  has  been  collected  in  sampling  begSy  for  orygen  and  oeurbon  dioxide 

e 

concentration.  When  a  suitable  unit  is  found  for  the  recording  of  pulse  rates 
during  exerclssy  this  will  be  added  to  the  unit. 

Publications  t 

A  laboratory  report  showing  the  wiring  diagrams  and  other  essential  parts 
of  the  Instrument  will  be  prepared  in  the  near  future. 
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During  the  past  fev  years  several  Aenoh  investigatcrs  hays 
reported  the  beneficial  effects  of  aspartic  acid  salts  as  a  means 
of  reducing  fatigue  at  the  neuromuscular  level.  Laborlt*  et  al. 
pcstulated  that  i>otaa8lum  emd  magnesltuo  salts  of  aspartic  acid* 
functioning  in  an  intermediate  position  in  the  Xrebs  ^ole*  should 
provide  an  increase  of  metabolic  efficiency  or  delay  of  metabolic 
exhaustion*  and  in  support  of  this  theory  claimed  increased 
endurance  of  svlmmlng  rats  given  X  or  mg-aspeurtate.  As  reported  in 
last  year's  annual  progress  report*  our  Laboratory  found  no  difference 

e 

in  swimming  times  (to  exhaustion)  between  rats*  or  dogs*  given  aspartate 
salts*  and  control  animals. 


Investigation  was  extended  to  hiinan  su'bjeots,  usings  a  oommerolal 
prepeuration  of  K  and  Mg  salts  of  aspartio  acid  recently  made  available 
to  physicians  in  this  ccuntry,  and  described  as  an  anti-fatigue  agent. 
Tirelve  test  subjects y  vho  ranged  in  age  from  20  to  48  yeems,  performed 
a  daily  brisk  treadmill  walk  for  30  minutes  for  a  total  of  9  weeks. 

A  treadmill  run  was  also  performed  during  the  6th  and  7th  weeks  and 
at  the  end  of  the  control  recovery  period.  In  addition  comparisons 
were  made  of  vital  oapaol'^y  maximum  breathing  capacity)  breath  holding) 
grip  strength  axxL  Bheotome  responses.  Bie  men  were  divided  randomly 
into  two  groups  and  given  aspartate  or  plaoebo  in  ’’double-blind" 
technique.  The  first  two  weeks  were  control  periods  to  rule  out 
the  effect  of  training)  the  next  3  weeks  were  "therapy"  of  either 
the  aspartio  acid  salts  or  the  placebos )  and  the  last  two  weeks  a 
control  recovery  i>eriod. 

Coiiq>arlsons  are  now  being  made  of  the  treadmill  and  other  tests 
performed  dtzrlng  the  study. 
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Task  So.  04  Fharmaoology  of  the  Comhat  Soldier 

Sub-Task  So.  1-9  Hmiiologloal  and  BLoohemloal  Bvaluatlon  of  Potential 
A^l-Fiatlgue  Drugs « 

E  and  %  Aspartlo  iold  Salts  (Spartase)  in  Humans 

Sesoriptiont 

study  was  designed  to  iznrestigate  the  effects  of  aspartic  aold  salts 
(another  of  the  so-called  anti-fatigue  eigents?),  as  a  iwsslble  means  of 
Increasing  endurance  and  prolonging  the  onset  of  fatigue. 


Progress  t 

So  new  stxidles  have  been  done  with  animals. 

A  study  has  been  completed  on  12  men  for  a  period  of  9  weeks.  The  men 
exercised  30  minutes  a  day}  3  days  a  week  ty  walking  briskly  at  4*0  mph  cn  a 
3.39^  grade.  The  study  included  a  2  wedc  control  period^  a  3  therapy 
period  (6  men  ingesting  2  gm  of  Spcurtase  dMly)  axid  a  2  week  reoovexy  period. 
Energy  expenditure  was  meiutired  2  days  a  we^  on  each  man,  during  the  last 
10  minutes  of  exercise  and  for  10  minutes  of  recovery  following  exercise.  A 
maximum  run  was  performed  on  the  treadmill  (at  6.8  mph  at  an  8.0^  grade)  at 
the  end  of  the  6thy  7th  and  9th  weeks  of  the  study. 
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Sumneoy  snd  Ck>nolusiotis  t 

The  effects  of  ’^partase"  has  heen  studied  on  men  undergoing  ©leroise  on  a 
motoiMiriven  treadmill*  Preliminaisr  inspection  of  the  data  suggests  that  there 
is  no  difference  hetween  the  "Spartase"  and  control  groups^  in  any  of  the 
measurements  made*  It  seems  that  under  the  conditions  of  this  experiment 
"SSpartase"  had  no  effect  on  the  ahility  of  men  to  perform  a  fixed  task* 

Fuhlloations 

A  manuscript  is  being  prei>ared  for  publication* 
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No  new  experiments  testing  the  enduranoe  of  animals  treated  with 
the  organic  tris  buffer,  TEAX,  have  been  performed  during  the  past 
year.  In  previously  reported  studies,  infusion  of  TEAM  prior  to  the 
exercise  gave  no  significant  improvement  in  swimming  times  (to 
exhaustion)  of  dogs  and  rats.  Flans  and  techniques  have  been  developed 
to  meeuture  enduranoe  times  and  jdiysiologio  parameters  in  dogs  running 
on  a  treadmill  when  TEAM  is  infused  late  in  exhausting  exercise  as 
near  the  end  point  as  oan  be  predicted,  or  after  e:disustlng  exercise. 
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Frojeot  Fo.  6X60-01-001  UTTERViL  MBSIOIHE 
TIairic  Bo*  04  Riarnuusology  of  the  Oomhat  Soldier 

Sul^-task  Bb.  1-9a  HorBlologloal  and  Moohemleal  Bvalmttloa  of  Potential 

Anti-ratigtte  BriMBt  ifaill 

Besoriptlons 

Recent  voxic  with  THAN  (trie  hTdrosgmethylaminonethane),  an  amine  hoffery 
has  shown  that  when  administered  intrarenousljr  during  severe  acidosis ,  it  will 
oomhine  with  oarhon  dioxide  vexy  effeotively  and  is  ahle  to  maintain  the  hlood 
pE  within  a  narrow  raz^ie  near  7*40.  Bahas  has  reported  that  the  intrawenons 
administration  of  TEAM  will  inorease  the  enduranoe  time  of  dogs  running  on  a 
treadmill  at  hi^  speeds.  It  has  heen  postulated  that  SAN  will  oomhine  and 
neutralise  the  free  laotio  acid  whioh  aooumulates  in  the  hlood  stream  during 
severe  exsroise  and  thus  prevents  tiie  aoidosis  whioh  would  normally  ooour. 

Progress  t 

This  project  remained  inaotiwe  during  the  past  y»mr  since  farther  wozk  was 
neoessaxy  (a)  on  the  development  of  ohemioea  prooedures  for  measurement  of 
THAN  hlood  levels,  (h)  on  the  development  of  a  suitable  dog  mask  for  msasuring 
metaholio  rates,  and  (o)  on  the  training  of  the  dogs  on  the  treadmill. 

e 

In  the  first  phase  of  this  study  the  effect  of  THAN  was  evaluated  to  see 
'Aether  it  prolonged  the  swimming  time  of  ra'ts  and  dogs.  In  each  of  two  studies 
40  rats  swam  to  exhaustion  at  25  and  17^C  and  in  the  third  study  4  dogs  swam 
»t  17®0. 


Saanaigr  and  Conolusionst 


In  study  one  (25°C),  the  controls  had  mean  swimming  times  of  37.0  i  25,2 
minutes  in  oomparison  to  the  THAK-infused  times  of  32,4  i  18,9  minutes.  At 
|7®C,  the  control  rats  swam  for  12,6  +  2,4  while  the  THAM-infused  rats  averaged 
13,6  +  1,8  minutes.  In  the  dog  eaperiment  the  controls  averaged  117  +  70  while 
the  THAK-infused  averaged  123  ±57  minutes,  XJiider  the  conditions  of  this  study, 
the  swinaing  times  of  rats  or  dogs  infused  with  TEAK,  did  not  differ  significantly 
fjrom  the  swimming  times  of  the  control  animals. 

The  next  phase  of  this  study  will  he  to  infuse  dogs  with  TEAM  after  an 
performance  on  the  treadmill  and  to  ohserve  their  perfomanoe. 

List  of  Puhlioatlons t 

The  Effects  of  TEAM  on  the  Swimming  Time  of  Bats  and  Dogs  (in  press) 
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The  primary  ohjeot  of  this  study  was  to  evaluate  the  effects 
of  the  oral  In^stlon  of  wheat  germ  oil,  vitamin  E  and  vitamin  C 
on  the  swimming  times  of  irats  (to  eahaustlon).  As  reported  in 
last  year's  annual  progress  report,  these  rats  were  divided  into 
4  grovcpBf  including  a  control,  and  were  allowed  to  swim  at  2^C, 
octrrylng  a  9  go  wel^^t  around  the  nedk.  There  were  no  signifloant 
differences  in  the  swimming  times  of  the  drug  treated  animals  when 
oompared  to  the  control  animals.  Ho  new  experiments  have  heen 
performed,  hut  plans  have  heen  made,  amd  the  preparatioK 
IGotooosonol'',  a  wheat  germ  oil  extract,  has  heen  obtained  for 
testing  puri>oses. 


BODY  OF  HEPOHT 


Projeot  No,  6X60-01-001  IirTEBKAL  MEDICIFE 
!Pask  Bb.  04  Phaimaoology  of  the  Combat  Soldier 

Sub-task  Ho.  1-9o  Phvslologloal  and  Bloohemloal  Evaluation  of  Potential 

Anti-Fatigue  Drugs 

Wheat  Oerm  Oil,  Vitamin  C  and  Vitamin  B 

Description t 

Yhe  objeotlve  of  this  study  iras  to  evaluate  some  of  the  *^0  called" 
anti-fatigue  drugs,  cn  rats  swimming  to  exhavistion.  They  included  wheat 
germ  cll,  vitamin  B  and  vitamin  C. 

Progress  t 

Ho  new  experiments  have  been  performed  in  this  reporting  period.  Flans 
have  been  made  to  test  another  prepairation  "Ootooosonol",  a  wheat  germ  oil 
extract.  Sie  producers  claim  that  this  substance  is  the  compound  that  will 
prolong  enduranoe  and  prevent  the  onset  of  fatigue.  The  detadled  report  in 
this  area  will  be  deferred  pending  completion  of  tests  of  "Ootooosonol*. 

Publications  t 
Hone. 
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The  responses  of  two  subjeots  to  ezeroise  were  studied  after 
a  time  lapse  of  29  years,  ^xvironmental  tenqperatures  varied  ftem 
0  to  and  oxygen  consumptions  ftom  the  restin^t  value  to  about 
10  times  BUR.  In  DBD,  present  age  70,  the  heaart  rates  were  about 
the  same  in  easy  and  moderate  woxk  at  temperatures  up  to  40°C,  but 
much  hij^er  at  30°C.  In  FC,  present  age  $0,  at  ed.1  wozk  levels  the 
heart  rates  mere  the  same  up  to  20^C,  lower  at  30  and  40*^0  and 
hig^r  at  50°C.  The  aerobio  oapaoity  of  both  subjects  bad  declined 
about  one-fourth,  nms  the  responses  to  the  stress  of  extreme 
heat  showed  little  loss  lAile  there  was  considerable  loss  in  the 
abili-^  to  withstand  the  stress  of  hard  work. 


TOUT  OF  BBFOST 


Project  No.  6X60-01-001  HTBERITiL  KEDICIBS 
TIask  No.  04  Fhazmaoology  and  the  Comhat  Soldier 


Suh-tiudc  No.  1-13  The  HeBPonae  to  Bxerolee  as  Belated  to 

Temperatiire 


lunA  Bnvljronmental 


CoUahoratlve  Study  with  TMlTerslty  ot  Indiana,  Department  of  FtQrBiology  and 
Aziatoinyf  ELooadnjrton,  Indiana,  and  XT.  S.  Iragr  Nedloal  Beeearoh  and  Nutrition 
Lahoratory,  Fitzalmona  General  Hospital,  Denver  30,  Colorado. 


Description t 

The  decline  of  the  oapaolty  for  hard  woric  with  inoreasin^r  age  is  well 
known.  Whether  there  is  neoessarlly  a  decreased  ability  to  withstand  other 
stresses  suoh  as  heat  is  not  certain.  To  Investigate  this  question  a  study 
has  been  repeated  on  two  subjects  on  the  bl(^ole  ergometer  carried  out  2^ 
years  ago.  Subject  FC  is  now  30  yeeurs  old  and  DBD  70. 


Progress t 

This  study  was  oonq>leted  at  the  IMiversity  of  Indiana  and  Amy  Nadioal 
Beseaxoh  Laboratory,  Fort  Knox,  Kentuoky  during  Nay  19^1.  Measurements 
included  metabolic  rate  and  pulse  rate  at  6  temperatures  of  0°  to  yjPO  and 
6  levels  of  physical  activity.  The  data  has  been  analyzed  and  a  group  of  curves 
constructed  showing  the  heart  rate  for  FC  in  rest  and  all  grades  of  work  to 
an  oxygen  consumption  of  2.6  liters/minute  and  at  temperatures  ranging  from 
0  to  and  for  DED  up  to  an  oxygen  intake  of  2.1  liters/minute.  1  report 

has  been  completed  eind  is  in  press. 


STamnaiy  and  Conoltislons  t 

It  has  been  observed  that  in  SBD,  a«e  70,  the  heart  rates  were  approxi¬ 
mately  the  same  in  the  ligiit  to  moderate  work  rates  at  environmental  temper- 
atxares  up  to  40^0,  but  at  50^0  the  pulse  rates  were  much  greater.  In  FC,  eige 
50,  at  all  the  work  levels  up  to  20^6',  the  heart  rates  were  the  same,  but  at 
30  and  40°C  th^  were  lower  and  at  50^0  they  were  inoreased.  It  has  been 
shown  that  the  aerobic  oapaoity  ot  both  subjects  had  declined  about  one-fourth. 
The  responses  to  the  stress  of  extreme  heat  showed  little  loss  while  there  was 
a  considerable  loss  in  the  ability  to  withstand  the  stress  of  hard  work. 

Publications i 

1.  The  Response  to  Ezeroise  as  Belated  to  Age  and  Environmental 
Tenqpeiature.  D.  B.  Bill  euid  C.  F.  Consolazio.  American  Physiological 
Society  A.nnual  Meeting)  September  19^1. 

2.  The  response  to  Ezeroise  as  Related  to  Age  Anrironmental 
Tei^>erature.  B*  B.  Bill  and  C.  F.  Consolazio.  J.  Appl.  Physiol.  Ihy  - 
June  1962  (in  press). 
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Unclassified 

The  following  study  was  conducted  under  Task  No.  04,  Sub-task 
No,  6-3,  during  the  period  covered  by  this  report: 

Toxicity  of  Tris  Buffer  Administered  Intravenously  to 
Normal  Laboratory  Animals.  Tris  buffer  has  been  administered  to 
8  rabbits  and  1  dog  for  the  purpose  of  determining  histochemlcal 
and  pathologic  changes  produced.  In  the  rabbits  the  only  lesions 
which  could  be  attributed  to  THAM  were  local  reactions  to  the  in¬ 
fused  material  which  resulted  in  ulceration  of  the  ears. 

The  one  dog  which  received  THAM  in  dosage  of  1.5  g/Kg  daily, 
infused  at  a  rate  of  0.5  ml/Kg/rain  of  0.3  Molar  solution,  died 
12  hours  after  the  second  infusion  and  showed  acute  toxic  nephrosis 
on  necropsy .  • 
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Project  No.  6X60-01-001 

Task  No,  04  Pharmacology  of  the  Combat  Soldier 

Sub-task  No.  6-3  Assessment  of  Toxicity  of  Various  Preparations 
for  Intravenous  Alimentation.  Study  A.  Toxicity 
of  fris  Buf'fer 

Description; 

Sub-task  No.  6-3  is  a  general  purpose  sub-task  under  which 
all  biological  toxicity  testing,  and  related  histopathology ,  of 
products  intended  for  intravenous  administration  are  grouped. 

Tris  buffer  (THAN)  has  been  suggested  as  a  potential  anti-  ^ 
fatigue  agent  (or  at  least  as  a  prototype  of  such  a  compound) 

e 

because  of  its  ability  to  buffer  lactic  and  carbonic  acids.  Prior 
to  possible  use  in  humans,  and  concomitantly  with  animal  physio¬ 
logical  studies,  more  pharmacology  and  pathology  studies  in  ex¬ 
perimental  animals  were  needed. 


Toxicity  of  Tris  Buffer  Administered  Intravenously 
to  Normal  Laboratory  Animals.  Tris  buffer  was  administered 
to  8  rabbits  for  a  period  of  20  days.  Eight  rabbits  were 
used  as  controls  and  received  normal  saline  to  which  5  milli 
equivalents  of  KCl  per  liter  was  added.  The  test  animals 
were  given  a  0,3  Molar  solution  of  THAM  at  the  rate  of  0.5 
gm/kg  at  0.5  ml/min.  for  a  total  dose  of  1.5  Gm.  or  41  ml. 
for  a  3.0  Kg  animal  and  2.0  Gm.  or  55  ml.  for  a  4.0  Kg  animal. 


Four  test  and  four  control  animals  were  sacrificed  at  the 
completion  of  the  infusions.  Equal  numbers  were  held  for 
20  days  before  being  sacrificed.  Clinical^  clinico-patho- 
logic,  necropsy,  and  histopathological  findings  were  recorded. 
Special  enzyme  hlstochemical  stains  were  done  for  the  purpose 
of  determining  alkaline  phosphatase,  acid  phosphatase, 
esterase,  peptidase,  DPN  diaphorase,  and  TPN  dlaphorase  acti¬ 
vity  in  kidney  tissue  from  experimental  and  control  animals. 

Of  all  the  lesions  observed  in  the  test  animals ,  a  cellu¬ 
litis  and  ulceration  of  the  ears  at  the  site  of  infusion  was 
the  only  one  that  could  be  specifically  attributed  to  the 
injection  of  THAM.  Nephrosis  was  observed  in  one  animal  and 

may  or  may  not  have  been  due  to  the  infection  of  THAM. 

One  dog  received  two  infusions  of  a  0,3  Molar  solution 

of  THAM,  each  infusion  totaling  1.5  gm,  kg,  at  a  rate  of  4.36 
ral/min.  (90  min.)  (a  total  of  392.5  ml.  per  infusion). 

Trembling  and  vomiting  occurred  during  the  first  infusion. 
Following  the  Infusion  a  generalized  weakness  was  apparent. 
During  the  second  infusion  the  same  symptoms  were  observed,  as 
was  marked  hematuria.  Following  the  second  infusion  urine 
flow  ceased  and  the  dog's  condition  deteriorated  rapidly. 
Apprehension  was  followed  by  weakness  and  unconsciousness  with 
occasional  stiffening  of  the  extremities.  The  comotose  animal 
died  12  hours  postinfusion.  The  Histopathologic  diagnosis 
was  acute  nephrosis.  The  BUN  rose  fro"'  58.8  to  96.7  on  the 
day  of  death  and  the  creatinine  rose  from  .2.87  to  5.93. 


^-fs' 


Th«  dos«  and  rate  of  administration  of  the  Tris  buffer 


was  not  greater  than  that  previously  reported  to  be  tolerated 
in  dogSy  and  the  response  of  this  animal  was  unusual  but  must 
be  presumed  to  be  associated  with  the  infusions.  Whether 
some  unknown  pre«existing  disease,  or  a  particular  physiologi¬ 
cal  state  of  the  animal  contributed  to  the  reaction  and  death 
is  not  known,  and  this  represents  only  one  case.  Incompletely 
studied,  but  the  experience  at  present  further  interdicts 
trials  of  the  Tris  buffer  in  normal  humans  in  this  laboratory 
as  a  possible  anti-fatigue  agent,  even  though  total  dosage 
in  humans  would  be  considerably  lower.  Its  therapeutic  use 
in  appropriate  patients,  however,  is  not  gairsaid. 

Papers  sumswrizing  these  and  previous  studies  on  the 
hlstopathology  and  toxicity  of  THAM  are  in  preparation. 

List  of  Pxiblications : 

None 
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The  dlgestlan  of  hetnlcellulose  has  been  studied  vlth  the  C^^ 
technique.  Toheusco  hemlcellulose  Is  digested  more  rtqpldly  and  more 
coBgtletely  than  Is  tobacco  cellulose.  The  C^^  excretion  pattern 
shown  by  19  rats:  Breath  65.B  A  feces  7*B  ±  2.0Ji,  urine  2.2  ± 

1.3^,  carcass  11.7  A  Feeding  henlcellulose  causes  the  blood 

pentose  level  to  rise.  This  Is  tinder  further  Investigation.  Ibe 
digestion  of  a  so-called  cellulose  of  the  eanna  plant  has  been  Inves¬ 
tigated.  The  Cl^  excretion  pattern  shown  by  9  rats:  Breath  97*^  A 
feces  27.9  A  22.1^^  urine  2.7  A  1.9^,  carcass  19.6  A  2.4^. 

The  material  appeared  to  be  a  hanlcellulose  rather  than  a  cellulose. 
However^  an  amino  acid  analysis  showed  the  product  to  be  xlch  In 
amino  acids.  The  efficacy  of  an  enzyne  preparation,  Cellase  1000, 
to  cause  enhanced  cellulose  digestion  has  been  Investigated  In  the 
rat.  Althoued^  the  enzyne  rapidly  degrades  cellulose  In  certain  In 
vitro  systems.  It  does  not  cause  enhanced  cellulose  digestion. 

^7'/' 


BODY  OF  REPORT 


Project  Ro.  6X99- 26-001  BASIC  RESEARCH  IR  LIFE  SCIHiCES 
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Sub- task  Ro.  2-9  MstaBollflu  of  Cellulose  By  the  Roxnal  Roorumlnaats 
iSe'l^t - - 

Study  Rob.  3t5  Digestion  of  Ouma  Leaf  Cellulose; 

The  Digestion  of  Tcft)Meo  Eamlcellulose 

Descrlptloa: 

To  study  the  digestion  of  cellulose  and  related  plant  poly^ 
saccharides  By  the  nonrumlnant.  Ihe  dlgestlBUlty  data  would  Be  useful 
In  Barring  up  the  iuit?na.1  species  series  to  the  human^  the  tezwlnal 
anlBstl  In  the  eagterlnental  series.  The  data  would  also  facilitate 
the  prediction  of  the  posslBlUty  of  iswlrlng  the  huiMn  O.I.  Bd.cro- 
populatlcn  BKxre  cellulolytic. 

Progress: 

Further  studies  hare  shown  that  toBaceo  henloellulose  is  BKnre 
completely  digested  By  the  rat  than  Is  toBaceo  cellulose.  The  Cp-^ 
excretion  pattern  oBtained  with  1^  rats  fed  toBaceo  hendeellulose: 
Brea-Ui  6^.8  1  feces  7.6  ±  2.0^,  urine  2.2  ±  1.3^f  carcass  11.7  ^ 

1.^^.  This  excretion  pattern  Is  In  contrast  to  that  seen  when 
toBacco  cellulose  Is  fed.  The  excretion  pattern  shown  By  1^  rats 
when  this  laaterlal  was  fed:  Breath  23.?  ±  ?•  lit,  feces  ?7.6  ±  12. lit, 
urine  0.8  ±  0.?^,  carcass  ?.6  ±  ?.2J(.  A  surprising  and  regular 
oBservatlon  was  that  cl^K)2  expiration  commenced  wllhln  one  hour  after 
feeding  hemlcellulose^  while  when  toBaceo  cellulose  Is  fed,  such  does 
not  occur  until  the  matwlal  srsawhes  thie  cecum  (6-8  hours  after 

^7f 


Sva>*ta8k  No.  2f9t  Study  Nos.  3;? 

feodlng).  Ihus,  It  appears  that  hemleelluloae  of  the  tohacca  pJaat 
Is  digested  hlc^er  in  the  O.I.  tract  than  Is  tahacco  cellulose. 

Feeding  50  ng  of  hemlcellulose  also  caused  the  pentose  content  of 
-Uie  rat's  hlood  to  double.  Oils  Is  under  further  Inrestlgatlon. 

Ihe  digestion  of  another  cellulose  product,  a  so-called 
"cellulose"  of  the  canna  plant,  aas  studied  for  ccnpaarlsen.  This 
aaterlal  gave  a  excratlcn  pattern  similar  to  that  seen  ahen 
tobacco  hanlcelluloee  aas  fed:  Breath  65.5  ±  33.0^>  feces  27.9  ^  22.,2$f 
urine  2.7  ^  1.9)^/  carcass  I5.6  ±  It  vas  thou^t  that  the 

material  vas  a  henlceUulose.  Hcwever,  upon  8\ilmd.ttlng  the  material 
to  amino  acid  anelysls.  It  prored  to  hare  a  10j(  protein  content  made 
up  by  a  fairly  ecoQilete  conpleaent  of  amino  acids.  It  vas  decided 
that  It  Has  neither  a  cellulose  nor  a  healcellulose,  but  merely  a 
crude  plant  material  rich  In  nlno  acids. 

An  enzyme  proparatlan,  Cellase  1000,  thlch  Is  reputed  to  have 
cellidoBe  degrading  properties  In  certain  vitro  systems,  eas  ob¬ 
tained  for  testing  from  the  Wallersteln  laboratories.  Ihe  material 
vaa  tested  to  see  If  It  eould  cause  enhanced  cellulose  digestion  In 
the  rat.  The  eiperlaental  animals  eere  fed  cellulose  and  then 
Cellase  1000  at  vazlous  lerels.  Cellulose  digestion  vas  measui^ad  as 
usual.  In  no  ease  vas  cellulose  digestion  enhanced  by  Cellase  1000. 

It  seems  unlikely  the  enzyme  vould  peuis  throue^  the  stcmaCh  and 
remain  in  an  active  state,  so  It  Is  only  reasonable  that  cellulose 
digestion  eould  not  be  enhanced. 


Sub^task  Rb.  2-9«  Roe.  3>5 

Sunmary  and  Conclnslofos: 

$ 

Sbe  digestion  of  hetaleellulose  has  Intsn  Investigated.  Heul- 
cellulose  appears  to  l^e  digested  more  rsqpldly  and  more  coiqpletely 
than  cellulose.  The  digestion  of  a  so-called  '’cellulose”  of  the 
caxina  plant  was  Investigated.  It  was  found  not  to  he  a  cellulose 
but  sane  ether  plant  product  rldi  In  acids.  The  efficacy  of 

an  enzyme  preparation^  Cellase  1000^  to  cause  enhanced  cellulose 
digestion  has  been  Investigated  In  the  rat.  Cellase  1000  did  n&t 
enhance  cellulose  digestion. 

List  of  Publications: 

1.  Johnson,  R.  Bernal  and  1.  Jiiknevlez.  ^mlcellulose  digestion 
In  the  rat.  Fed.  Proc.  a:  259#  19^2. 
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The  procedure  for  synthesizing  a  radloeu:tlve  vitamin  D 
has  been  vorked  out.  The  problaz  of  attaining  a  very  high 
specific  activity  has  liqpitded  the  completion  of  this  project. 

It  has  been  our  aim  to  achieve  a  large  popitLatlon  of  yeast 
cells  low  In  ergosterol  content  whlA  would  synthesize 
.  ergosterol  ^  novo  when  plaiced  In  a  suitable  medlixm  con¬ 
taining  the  radioactive  tracer.  Our  findings  Indicate  that 
cells  low  In  ergosterol  eure  hl^  In  squalene  and  vice  versa. 

New  work  reported  In  the  llteratvire  offers  hope  that  cells 
low  In  squalene  and  low  in  ergosterol  may  be  grown.  Work 
In  this  area  will  be  reactivated  to  determine  whether  the 
reported  procedures  are  applicable  to  our  problem. 
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Sub-task  No.  2-10  !lhe  Biochemistry  of  Calcium  and  Phosphorus  Metaibollam 

Study  N«.  1  The  Synthesis  of  a  Radioactive  Vitamin  D  ^ 

Description: 

To  synthesize  a  C^^-laheled.  vitamin  D  with  a  very  high  specific 
activity.  With  such  a  con^pound;  ve  propose  to  study  its  metabolism 
and  the  mechanisms  Involved  In  the  calcification  of  rachitic  bone. 

• 

Progress: 

nils  phase  has  been  Inactive  durlnf^the  past  year. 

Sunoary  ax^  Conclusions: 

The  synthesis  of  a  radioactive  vitamin  D  i^ppears  feasible.  The 
Infozmation  vhlch  can  be  obtained  by  this  means^  and  by  no  other 
means  at  the  present  tlxoe.  Justifies  continuation  of  the  vork. 

List  of  Publications: 

None. 
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Beryllium  rickets  differ  from  vitamin  l>>defleleney 
rickets  In  that:  (l)  Bones  from  berylUum-fed  do 

not  calcify  vhen  vitamin  D  Is  administered,  except  in  ex¬ 
tremely  hlc^  doses;  (2)  the  blood  phosphorus  levels  of  these 
animals  are  extreroly  lov;  (3)  the  bones  fall  to  calcify 
under  ^  vitro  conditions  vhen  pletced  In  calcifying  solutions. 
These  effects  have  been  attributed  to  the  deficiency  of 
phosphorus  leading  to  a  deficiency  of  hydro:^patlte,  the 
bone  salt. 

Methods  have  presently  been  developed  vhlch  readily 
reproduce  these  effects.  These  methods  vUl  nov  be  employed 
In  an  attempt  to  elucidate  biochemical  mechanisms  Involved 
In  beryllium  rickets. 
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Description: 

To  elucidate  mechanisms  Involved  In  the  calcification  of  hone. 
Progress: 

A  synthetic  diet  has  been  fointulated  vhlch  provides  ■ 

vlth  rickets  of  uniform  severity.  In  testing  our  methodology,  our 
results  concTir  vlth  published  voxk,  namely,  that  hones  from  heryllluam> 
fed  animals  do  not  calcify  ^  vitro  unless  they  are  first  ijmaersed  In 
a  solution  of  calcium  chloride  and  then  placed  In  the  calcifying 
solution.  !nie  hlood  phosphorus  levels  of  animals  on  a  lov^j^osphozus 
diet  are  conparahle  to  those  of  animals  on  law  ]^osphorus  diet  to 
vhlch  herylllum  has  heen  added.  Attesqpts  to  define  the  sites  of 
heryUlum  deposition  in  hone  hy  use  of  the  (oc  ,>n.)  reaction,  using 
photographic  emulsions  for  visualization,  Ubve  not  heen  successful. 

The  materlcLLs  used  to  prevent  the  passage  of  oL-partlcles  attenuate 
the  particles  hut  do  not  stop  them  cooqpletely.  Radioactive  herylllim 
appears  to  offer  a  solution  to  the  problem  of  deposition  sites. 

Summary  and  Conclusions: 

Eone  at  this  stage  of  the  Investigation. 

List  of  Publications: 


None 
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It  hoc  been  found  possible  to  remove  of  the 
N *-methylnleotlnamlde  from  thiamine  solutions,  and 
thereby  eliminate  it  as  a  significant  Interfering 
factor  In  the  assay  of  thiamine.  Further  study  has 
failed  to  reveal  practical  methods  for  more  coi^plete 
removal  of  N*-methylnlcotlnanlde,  but  Its  con^lete 
removal  has  been  found  unnecessary  for  reliable  thiamine 
analyses. 


BOOT  OP  REPORT 


Project  No.  6X99-26-001  BASIC  RESEARCH  IN  LIFE  SCIENCES 

Task  No.  02  Biochemistry 

Sub-task  No.  2-26  Thiamine  Metabolism 
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Description: 

The  separation  of  N'-nethylnlcotlnaalde  from  thlaalnfr-  containing 
solutions  vould  result  In  Increasing  the  validity  of  the  chemical 
assay  for  thiamine.  It  vas  Intended  that  N'-methylnlcotlnamlde  nay 
be  l^seGparated  from  thiamine  either  by  chrosiatographlc  means  or  by 
soliiblllty  differences  In  combinations  of  solvents. 

Progress: 

By  chrcxnatographlc  means.  It  has  been  found  possible  to  separate 
N'-methylnlcotlnamlde  from  thiamine  to  the  extent  that  It  does  not 
Interfere  vlth  the  chanlcsl  essay  for  the  vitamin.  By  the  use  of 
tracer  techniques.  It  vas  estsbli^ed  that  the  amount  removed  vas  of 
the  order  of  8^^.  Further  efforts  to  improve  the  degree  of  separation 
have  not  been  successful.  However,  the  remaining  of  N '-methyl- 
nicotinamide  does  xiot  cause  significant  interference  in  the  assay  for 
thiamine.  Therefore,  It  has  not  been  deaned  vorthvhlle  to  continue 
this  study  and  It  vlU  be  discontinued. 

Sunnary  and  ConcluBlons: 

Thiamine- containing  solutions,  such  as  urine,  may  now  be 


Sub- task  No.  2-26,  Study  No.  2 

assayed  by  chemical  mesas  without  significant  Intsrfereaee  fraa. 
N*-methylaleotlnamlde.  This  has  been  acccoidlshei  by  the  chromat¬ 
ographic  renKJVal  of  85^  of  the  N  »-inftthyliit  Wiiinil  (P  . 

Zdst  of  Publlcatlans: 

None 
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assayed  by  chemical  means  without  significant  Interference  tram. 
N'-methylnlcotinamlde.  This  has  been  aeccniplishei  by  the  cihromat- 
ographlc  removal  of  85^  of  the  N*-methylnicotlnamlde. 

List  of  Publlcatloas: 

None 
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An  atten^it  Is  helng  made  to  develop  a  satisfactory 
procedure  for  hemolyz1.ng  avian  erythrocytes  such  that  the 
red  hlood  cell  transketoleise  activity  measurement  may  he 
eo^Tiated  as  to  Its  sensitivity  as  an  Index  of  thiamine 
deficiency  In  the  dalck. 
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Study  No.  3  The  Use  of  the  IKmuisketolase  Bizyae 
System  as  a  Criterion  of  Thiamine 
Adeq.uaey  In  the  Chick 

Description: 

A  study  of  blochesiieal  Indices  of  thiamine  deficiency  In  the 
eagperlmantal  animal  -  spaclfleaUy,  In  this  sulHtask,  an  attempt  to 
adapt  the  measurement  of  red  blood  cell  transketolue  In  chicks. 

Progress: 

Red  cell  transkatolase  activity  appears  to  be  a  sensitive  measure 
of  thiamine  adeqjuacy.  Ih  attempts  to  determine  the  activity  of  this 
enzyme  In  chicken  erythzocytes,  difficulties  vere  encountered  In 
obtaining  a  satisfactory  henolysate.  When  uater  vas  added  and  the 
cells  nptured  by  freezing,  a  gelatlnoiis  precipitate  foxned.  The 
reason  for  this  Is  not  evident,  but  may  very  likely  be  related  to  the 
fact  lhat  the  chick  has  a  nucleated  red  cell.  Work  vUl  be  cairrled 
out  In  an  attempt  to  find  a  satisfactory  procedure  of  hemolyslng 
avian  erythrocytes  such  that  a  homogeneous  hemolysate  can  be  obtained. 

Summary  and  Conclusions: 

None  at  this  stage  of  Investigation. 

Xd.st  of  Publications: 


None 
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While  Isonlazld  has  proven  to  be  effective  in  tuberculosis 
therapy,  nothing;  Is  Ipiown  areeardlng  the  mechanisms  throuc^  vhlch 
this  effect  Is  mediated.  Prom  the  structural  similarity  between 
Isonlcotlnlc  acid  hydrazlde  and  nicotinamide.  It  would  appear  possible 
to  Incorporate  the  former  coaipound  into  DFN  in  place  of  nicotinamide, 
the  normal  constituent.  This  would  render  the  DFN  ineffective  as  a 
coenzyme,  and  thus  interfere  In  normal  intermediary  metabolism. 

nB.X>er  and  cdumn  chromatography  methods  have  been  attengpted  for 
Isolation  of  DEN,  DENE,  TFN  and  TENH  from  tubercle  bacilli  without 
success,  nor  could  the  presence  of  these  coenzymes  be  demonstrated 
by  conventional  methods  of  enzyme  assay.  Newer  methods  of  handling 
the  cel&B  are  being  tried  to  avoid  degradation  of  the  nucleotides 
which  must  be  present  in  the  cells. 
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Description: 

To  detemlne  the  biochemical  basis  for  the  chemotherapeutic 
action  of  Isoolazld.  This  study  vould  Ixnrestlgate  the  effect  of  the 
drug  oo  the  Mycobacterium  tuberculosis. 


Progress: 

Ccoventlonal  methods  have  been  applied  for  the  Isolation  of  DOFN, 
DinH^  TFN  and  TFNH  from  the  tubercle  bacilli.  We  have  not  been  able 
to  demonstrate  the  presence  of  these  coenzyaes  In  any  of  our  prepar¬ 
ations  by  the  use  of  paper  or  column  chromatography  or  by  enzyoe 
assays.  Since  these  co factors  must  be  presumed  to  be  present  In 
these  cells.  It  vould  appear  that  the  nucleotides  are  being  degraded 
or  othexvlse  lost  by  crjr  method  of  handling.  Never  techniques  are 
being  applied. 


Summary  and  Conclusions: 

None  at  this  stage  of  the  Investigation. 

List  of  Publications: 

None. 
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Studies  vlth  the  vwanllng  male  rat  have  shown  that 
hle^  Intakes  of  Inorganic  phosj^orus  vlU  significantly 
reduce  the  apparent  absorption  of  magnesium,  presumably 
throu£^  the  foxnatlom  of  an  Insoluble  conplex  since  fecal 
phosphorus  Is  also  slightly  elevated.  This  effect  Is  not 
evident,  however,  idien  the  dietary  magnesium  Is  limiting 
and  added  principally  In  an  organic  ccmblnatlon  rather  than 
as  the  Inorganic  salt.  High  levels  of  Inorganic  phosphorus 
pronote  deposition  of  calcium  In  the  kidney,  but  this  Is 
opposed  by  simultaneous  elevation  of  the  dleteoy  magnesium. 
Calel\mi  and  magnesium  excretion  In  the  urine  Is  enhanced 
by  a  low  Intake  of  phosphorus. 
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Description: 

13ie  pxupose  of  this  study  vas  to  detexaiLne  the  effect  of 
variations  In  the  dietary  phosphorus  :aaenesltan  ratio  on  the  balance 
of  calcium,  phosphozus  and  ms^ieslum  In  the  veanllng  male  albino  rat. 

Progress: 

108  veanllng  rats  vere  divided  Into  9  lots  and  fed  either  0.3> 

0,3  or  1.0^  phosphorus  at  each  of  three  levels  of  magnesium;  130, 

260  or  1000  ]^.  ATter  a  2-ve^  period,  total  fecal  and  urine  coL> 
lections  vere  made  fOr  l4  days.  Analysis  of  the  former  revealed  that 
the  hle^est  level  of  phosphorus  significantly  Increased  the  magnesium 
content  of  the  feces  at  the  two  higher  levels  of  magnesium  Intake, 
but  not  at  the  loves t  level.  Slisllarly,  there  vas  a  decreased 
apparent  absorption  of  phosphorus  vlth  the  hlf^est  intake  of  magnesium 
vhen  phosphorus  vas  fed  at  the  l.Ojt  level,  but  not  at  the  lover  levels 
of  phosphorus  intake.  No  effect  of  either  phosphorus  or  magnesiimi 
on  fecal  calcium  vas  observed  at  any  level  of  Intake. 

The  lowest  level  of  dietary  phosphorus  Increased  the  amount  of 

urinary  calcium  azid  magnesium  by  approximately  eight-fold  and  two¬ 
fold,  respectively.  Calcium  excretion  vas  also  enhanced  by  the 
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hlc^est  ma^^eslum  Intake.  Urinary  phos^diorus,  oa  the  other  haaid; 
vas  not  affected  ty  the  changes  In  calcium  aiad  magnesium,  hut  varied 
between  1  and  k9^  of  the  total  phosphorus  Intake  reflecting  the 
extraordinary  capacity  of  the  kidney  for  removal  of  excess  phosphorus. 

The  kidneys  were  analysed  at  the  end  of  the  expeximent  for  total 
calcium,  phosphorus  and  magnesium.  In  agreement  with  reports  by  other 
labs,  no  loss  of  magneslm  fXom  the  kidney  could  be  demonstrated 
chemically.  Acciamilatloa  of  both  calcium  and  phosphorus  In  the  kidney 
vas  associated  with  either  a  low  Intedce  of  magnesium  or  a  hl£^  Intake 
of  phosphorus.  A  more  than  additive  deposition  occurred  with  eonbln- 
atlons  of  low  magnesium  and  hl^di  phosphorus.  This  accumulation 
appeared  vqon  histopathologic  examination  to  begin  as  urolithiasis. 
Nephrocalclnosls  was  also  present;  however.  In  the  more  severe  cases. 

Sunmary  and  Conclusions: 

The  Interaction  of  phosi^orus  and  magneslm  oa  the  apparent 
absorption  of  bo-Oi  of  these  el<aments  may  be  e^qplalned  by  postulating 
the  fozmatlon  of  a  highly  Insoluble  cGDQ>lex  when  bobh  are  present  In 
the  gastrointestinal  tract  principally  as  the  Inorganic  salts.  An 
alteroatlve  e^lanatlon,  however,  could  be  an  Increase  In  the 
excretion  of  one  via  the  fecal  route  when  the  other  Is  present  In 
excess,  an  effect  which  might  loe  limited  by  the  amount  of  available 
body  stores.  The  use  of  radioactive  Isotopes  to  answer  this  question 
Is  contanplated  If  sufficient  time  aiad  personnel  are  available. 
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Ihe  results  of  this  eaqperlment  conclusively  demonstrate  that  a 
hle^  Intake  of  phosphoirus  prooiotes  pathological  deposition  of  calcium 
In  the  collecting  tubules  of  the  rat  kidney  iihlle  at  the  same  time 
maricedly  reducing  calclurla.  It  Is  also  evident  that  magnesium 
retards  this  deposition,  dn  understanding  of  the  mechanisms  Involved 
In  these  changes  mould  be  of  great  value  In  the  study  of  the  etiology 
of  human  kidney  stone  disease. 
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Since  the  metabolic  defects  responsible  for  the  lesions 
of  zinc  deficiency  are  largely  unknonn,  this  study  was  Initiated 
to  investigate  the  relationship  of  zinc  to  carbohydrate  metab¬ 
olism  In  general,  vlth  particTilar  emphasis  on  the  possible 
Interactions  vlth  thiamine. 

Althouc^  no  effect  at  a  marginal  zinc  intake  on  the  expir¬ 
ation  of  C^^02  could  be  detected  foUovlng  administration  of 
ci"^  labeled  glucose.  It  did  appear  that  synthesis  of  the  B^, 
dependent  enzyme  transketolase  vas  reduced.  This  possibility 
vlU  be  studied  further. 

Ho  evidence  vas  found  of  a  sparing  effect  of  thiamine  on 
zlzic  deficiency  nor  of  zinc  on  thiamine  deficlezkcy. 
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Sub-task  Ho.  2-28  StodleB  on  RLneral  HetaboUsm  Interactions 

(study  Ho.  2  Carbohydrate  HetaboUsa  in  the  Zinc 
Deficient  Rat) 

Description:  • 

.  The  purpose  of  this  study  is  to  isnrestlgate  the  carbohydrate 
netabollsm  of  the  zlxu:  deficient  rat  as  a  aeans  of  detemlnlng  nore 
q;>eelflcally  the  role  and  reqpireaent  of  this  olseral.  Specific 
attention  vUl  be  paid  to  a  postulated  Interaction  betveen  zinc 
cmd  thlanlne. 

Progress: 

Diets  lov  in  either  zinc  or  thlaalne  or  both  aere  fed  to 
eeanllng  sale  rats  for  six  veeks  at  idilch  tine  total  velc^t 
vas  significantly  depressed  in  the  lov  zinc  and  lov  thlaalne 
groups  as  coag>ared  to  the  siq^leaented  control  lot.  IDie  dually 
deficient  anlaals  shoved  d^ressed  veic^t  gains  approximately 
equal  to  the  sum  of  the  depressions  noted  in  the  singly  deficient 
lots.  Ho  qparlng  effect  of  either  nutrient  upon  the  other  vas 
noted. 

Ho  difference  in  rate  or  total  excretion  of  CP-^02  vas  fouxd. 
foUovlng  administration  of  C^^  labeled  glucose.  Bed  cell  traixs- 
ketolase  activity  vas  reduced  in  all  groups  vhlch  received  lov 
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latakss  of  Bestoratlon  of  enzyaa  aetlrlty  following  adjdltlon 
of  thiamine  pyrophoqphate  to  the  zaactlon  tubes  was  not  optimal^ 
howerrer^  when  the  zinc  intake  was  marginal  indicating  a  possible 
deficiency  of  enzyme. 

Studies  of  the  effect  of  low  zinc  intake  on  the  cq^aclty 
of  llrer  homogenates  to  oxidize  pyrurate  are  planned  bitt  have  not 
yet  been  conpleted. 

Suamary  and  Conclusions: 

The  possibility  that  transketolase  synthesis  is  reduced  with 
a  low  zinc  Intake  deserves  further  attention  particularly  in 
view  of  the  fact  that  the  red  cell  transketolase  assay  is  being 
studied  as  an  indicator  of  ^  adequacy  in  human  papulations  in 
Southeast  Asia,  an  area  where  zinc  Intake  has  been  reported  to  be 
low. 

List  of  Publications: 
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Dietary  studies  with  both  the  chick  aM  the  rat  have 
Indicated  an  Increased  requlreaent  for  nagneslum  In  these 
species  following  elevation  of  the  dietary  protein.  Balance 
studies  In  the  rat,  however,  did  not  show  a  decreased  re¬ 
tention  of  this  mineral  as  a  consequence  of  the  hled^er  intakes 
of  protein.  It  was  therefore  concluded  that  the  increased 
requirement  reflected  a  vital  thoxic^  perhaps  indirect  role 
of  magneslim  In  protein  metabolism.  Support  of  this  con¬ 
tention  was  provided  by  the  finding  that  total  serum  protein 
was  depressed  and  certain  lurinary  amino  acids  were  elevated 
fdien  the  magnesium  level  was  adequate.  The  concentration  of 
magnesium  In  the  liver,  a  vital  organ  for  protein  metabolism, 
was  also  fo\ind  to  be  greatly  diminished  in  the  rats  fed  the 
lower  meigneslum  intakes. 
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Project  No.  6X99-26-001  BASIC  REaEARCH  IN  LIFE  SCIENCES 
Taalc  No.  O^,  Biochemistry 

Suh-task  No.  2-28  StvAlea  on  Mlnsral  Metabolism  and  Interactions 

(study  No.  3  Sie  Effect  of  the  Lerel  at  Dietary 
Protein  on  the  Magnesium  Regulzement) 


Description: 

The  puipose  of  this  study  Is  to  Investigate  the  postulated 
relationship  hetveen  the  level  of  dietary  protein  and  the  mag¬ 
nesium  reqttlrement.  Particular  attention  is  to  be  paid  to  the  role 
of  magnesium  In  protein  and  awl  no  acid  metabolism. 

Progress: 

In  the  first  e^^erlment,  it  «as  shoun  that  the  mortality  rate 
of  chicks  fed  100  ppm  of  magnesium  vas  doubled  by  elevation  of  the 
dietary  protein  from  2k  to  3^^.  At  a  level  of  600  ppm,  there  vas 
no  difference  In  the  veledit  gain  or  appearance  of  the  groups  fed 
either  2k  or  36^  protein.  When  the  dieteu^  protein  vas  lowered  to 
12^,  grovth  of  the  chicks  fed  either  100  or  600  ppm  vas  equal,  but 
inferior  to  that  obtained  at  the  hled^st  Intake  of  magneslina  and 
2k  or  36^6  protein. 

In  a  second  e:q>erlment,  male  veanling  zats  vere  fed  either 
12  or  36^  protein  at  three  levels  of  magnesium:  100,  200  or  6OO 
ppm.  At  the  100  ppm  level, velgdxt  gain,  although  subxiormal  In  both 
grotps,  vas  significantly  reduced  in  the  rats  fed  the  Talker  level 
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of  protein  and.  the  rats  of  appeareuice  of  the  hTperemla  characteristic 
of  magneslvim  deficiency  vas  greatly  accelerated  In  this  group.  Vel^t 
gain  vas  significantly  better  In  the  hl£^  protein  fed  lots  at  either 
200  or  600  ppm  magnesium  but  there  vas  no  difference  In  gain  betveen 
the  tvo  mineral  concentrations  at  a  given  protein  level.  Qyperemla 
vas  evident  In  6  of  8  animals  In  the  200  ppm  magnesium,  36^  protein 
lot  althou£^  this  aioount  Is  generally  considered  adequate  at  lover 
levels  of  dletflury  protein.  Balance  studies  did  not  reveal  any 
statistical  reduction  In  magnesium  apparent  absorption  or  retention 
as  the  dietary  protein  vas  Increased  at  any  given  level  of  magnesium 
fed. 

A  role  of  magnesium  In  protein  metabolism  seemed  to  be  suggested 
by  these  results.  This  vas  supported  by  the  finding  that  serum  protein 
values  vere  lover  In  the  rats  fed  the  lovest  level  of  magnesium  and 
the  hli^st  level  of  protein  and  In  the  observation  of  a  30^  reduictlon 
In  the  urinary  excretion  of  certain  amino  acids  In  the  rats  consuming 
12^  protein  and  600  ppm  magnesium  as  opposed  to  the  values  found  vLth 
12^  protein  and  lover  Intakes  of  magnesium. 

13ae  lnportance  of  the  liver  In  protein  metabolism  pronpted  the 
determination  of  the  magivislum  content  of  this  organ.  The  average 
magnesium  content  of  the  livers  of  the  rats  fed  the  tvo  lover  levels 
of  this  mineral  and  either  level  of  protein  vere  found  to  be  signif¬ 
icantly  digressed  by  approximately  ^0  and  2^^  reepectlvely  from  the 
values  foTnsd  at  600  ppm  of  magnesium.  The  metabolic  significance  of 
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this  reduced  level  of  tissue  magnesium  vlU  be  Investigated  In  sub¬ 
sequent  ejqperlmests. 

Sxmmiary  and  Conclusions: 

It  seems  reasonable  to  conclude  that  an  Increase  In  dietary 
protein  elevates  the  requlrenenb  for  magnesium.  Since  balance  stiidles 
do  not  give  evidence  of  decreased  retention  of  magnesium  \dien  the 
protein  Is  elevated^  a  vital  role  of  this  mineral  In  protein  and 
aalno  acid  metabolism  Is  Indicated.  Results  of  detezmlnatlons  of 
total  serum  proteins  azid  tile  urinary  excretion  of  asdno  acids  stgiport 
this  thesis.  The  magnesium  content  of  the  liver  has  been  shown  to  be 
significantly  depressed  under  conditions  tdiere  magnesium  Intake  was 
subtly  submarginal  or  marginal. 

List  of  Publications: 
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Zino  has  been  found  to  be  present  in  biologioal 
material  in  amounts  oonsiderably  greater  than  any  of 
the  other  traoe  elements,  yet  information  oonoexning 
its  metabolism  is  meagera  IHie  relatively  recent  dis- 
covexy  of  zinc  in  several  hi^ly  purified  enzymes  has 
revealed  the  diversity  of  its  role  in  metabolisma  Ibis 
vide  body  distribution  in  many  cell  types  suggests  its 
potential  importance  in  mammalian  biochemical  x>athologya 
nie  Interrelationship  of  zinc  eith  other  traoe 
elements,  initially  molybdenum  and  copper,  will  be 
studied  by  observing  the  distribution  of  an  intra- 
peiitoneal  injection  of  radioewtive  zinc  (Zn-65)  in 
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rats  ifiiich  have  been  fed  diets  containing  varying  levels 
of  these  three  trace  elements.  The  animals  will  then  be 
sacrificed  and  the  distribution  and  qtiantitles  of  both 
total  and  radioactive  sine  in  various  tissues  will  be  analyzed. 
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Bssorlptiont 

The  distribution  of  zlno  is  iuportant  eus  a  possible 
etiological  agent  in  netabollo  disease  and  it  is  possible 
that  it s^ deviation  of  location  (e.g*  urine  levels  blood 
level)  may  be  used  as  a  diagnostic  tool  to  ascertain  other 
specific  dlseeuae  entities*  It  is  knoen  that  utilisation  of 
a  given  mineral  nutrient  may  be  profoundly  influenced,  even 
to  a  disease  state,  by  other  mineral  constituents  in  the 
diet*  Purthemore,  a  knowledge  of  the  interrelationships 
among  various  nutrients  in  a  diet  is  essential  for  an  under¬ 
standing  of  their  quantitative  requirements  for  the  body* 

nils  study  is  desigaed  to  observe  the  interrelation¬ 
ships  among  three  trace  metals ^  copper,  molybdenum,  and  zinc, 
and  to  note  how  these  different  elements  and  their  ooitblna- 
tions  affect  the  distribution  and  excretion  of  raulioaotive 
zlno  in  the  mammalian  system*  Such  studies  are  basic  to  an 
understanding  of  the  mechanism  of  zinc  utilization,  may 
demonstrate  a  specific  dietary  zinc  antagonist,  and  possibly 
give  a  clTie  to  metabolio  abnormalities  shioh  at  the  present 
tine  have  an  unknoun  etiology* 
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Progress i 

Hats  are  presently  being  fed  the  respeotive  experimental 
diets  in  whioh  there  are  varying  levels  of  copper,  molybdenom, 
and  zino.  Zn-65  injections  have  not  yet  been  made  to  ascertain 
the  distribution  in  these  animals  under  the  various  dietary 
conditions,  but  are  planned. 

Conclusions  t 

None  at  this  stage  of  the  investigation. 

Idst  of  Publications 8 
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The  activity  of  serum  ^utamlc -oxaloacetic  and 
glutamic  pyruvic  transeuslnases  was  found  to  be  diminished 
in  rats  and  chicks  fed  a  pyrldoxlne  deficient  diet.  How¬ 
ever,  the  addition  of  sub-optimal  levels  of  dietary 
pyrldoxlne,  as  Judge!  by  body  wel§^t  gains,  did  not  show 
any  depression  in  th.e  activity  of  either  enzyme.  It  is 
felt  that  these  enzynts  lack  the  ssasltivity  required 
for  their  enployment  as  a  criterion  of  the  pyrldoxlne 
status  of  rats  and  chicks. 
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Project  No.  6X99-26-001  BASIC  RESEARCH  IN  LIFE  SCIENCES 

‘Task  No.  22,  Blociieittlstry 

Sub -task  No.  2-29  PyridoadLne  Metabolism 

(study  Nos.  1,2^3  SSbie  Influence  of  Pyrldoxine 
Deficle2acy  on  Serum  and  Tlssoie  Enzymes) 


Description: 

A  study  of  transaminase  enzyme  assays  to  assess  their  sensitivity 
and  usefulness  as  a  criterion  of  the  pyridoxins  status  of  experimental 
animals. 

Progress: 

The  activity  of  two  serum  transaminases,  glutamic -oxaloacetic 
and  gl\itamlc  pyruvic  transaminases,  vas  determined  In  chicks  and 
rats  fed  diets  containing  varylzig  levels  of  pyridoxlne.  A  differ¬ 
ence  could  be  detected  in  the  enzyme  ewjtlvlty  of  animals  fed  a 
pyridoxlne  deficient  or  st^lemented  diet.  However,  no  differences 
were  observed  in  the  transaminase  activity  of  animals  fed  different 
levels  of  pyrldoxlzie. 

It  Is  felt  that  the  methods  enployed  for  this  st\x3y  were  not 
sensitive  enou^  to  allow  for  euccurate  determination  of  the  differ¬ 
ences  '(diich  may  have  existed  between  the  groips  of  animals  given  the 
varying  levels  of  pyridoxlne.  Other  procedures  will  be  studied  to 
determine  the  feasibility  of  enploying  serum  transaminase  activity 
as  a  criterion  of  pyridoxlne  status  of  individuals. 


3/^ 


Sub -task  No.  2-29,  StiJdy  Nob.  1,2,3 
Sunmary  aod  Conclusions: 

Ssraitt  gltttamlc -oxaloacetic  and  glutanalc -pyruvic  transaminases 
have  been  shovn  to  lack  sensitivity  as  a  criterion  of  pyrldoxlne 
status  of  experimental  animals. 

Publications : 

None  at  this  state  of  the  Investigation. 
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Xhiolasslfied 

Kie  developneDt  of  instruaentation  and  procedures 
for  oontinuDUs  azialysls  of  expired  gas  fjx>a  an  aniaal 
idiich  has  been  given  a  tracer  dose  of  labeled  anino 
acid  is  ooiq>lete.  ^ese  teohnlgoes  are  now  being' 
lased  to  obtain  Infomiation  regarding  the  netabolisn  of 

14  14 

Olyolne-l-C  and  Olyoine-2-C  in  dog^Sy  as  well  m 
other  nutrients  and  laetabolitles. 
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Ptojoot  Roo  6799-26-001  BASIC  RB®ARCH  BT  LTPB  SdERCBS 
Task  Ho,  09  Physlologar 

Sub-task  Roo  5-9  ^-mhnnirti  Bate  of  Boublar  labeled  Qlyolne 

Study  Rbo  1  Ihstrumeatatlon  and  Method 
Development 


Description  s 

InstruxDentatlon  and  methods  of  analysis  have  been 
developed  to  determine  the  ^  vivo  rate  of  deoarbo^lation 
of  anino  aoids  in  normal  dogs  lAose  metabolic  pathways  have 
been  altered  by  various  eaiQ>erlmeQtal  prooedures. 

Progress s 

Bistrumentation  and  teohnlques  for  continuously  reoordiag 
the  evolution  of  C^^02  f^m  a  oonsoious  dog  have  been  developed* 
A  '*Badloaotlve-0a8  Analyzer"  was  tised*  This  instrument  in- 
oozporates  a  vibrating  reed  eleotroaeter  ionization  ohaaber» 
a  OO2  analyzer,  a  dxy  gas  meter,  trad  a  six  channel  reoordere 
A  dog  mask  was  fabricated  for  the  oolleotion  of  expired  air 
from  the  oonsoious  dog*  To  insure  ooiplete  intravenous  inftudon 
of  the  administered  labeled  oospotmds  a  seiei-permanent  Silastlo 
catheter  was  placed  in  the  dog's  Jugular*  With  the  recorded 
data  obtained  by  these  methods  we  are  now  able  to  evaluate 
the  o3±datlve  metabolism  of  labeled  compounds  ^  vivo  and 
observe  changes  in  both  transient  phases  and  the  steady  state 
utilization  in  various  physiologlo  and  pathologlo  conditions* 


5-9 

SuinmaxT'  Conoltislonss 

These  teohniques  have  been  sucoessfully  used  in  ejqperiments 
usln^r  labeled  glycine,  glucose,  lysine,  vltandns  E  and  C, 
and  mevalonic  acid  in  rats,  dogs,  and  humanso  Besults  farom 
these  ei^riments  have  been  or  vill  be  reqported  under  the 
particular  bio  logical  studies  for  idiioh  the  instrumentation 
and  methods  are  used«  Kajor  instrumentation  research  and 
development  has  been  oon^leted  and  this  phase  of  the  study  is 
now  terminated., 

List  of  Publications s 

1.  Hims,  Bobert  M. ,  and  Vorth,  Villiaa  So  Pabrlcation  of  a 
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16s  1139,  »ov,  196I0 

2o  Worth,  William  So,  and  Tolbert,  Burt  Mo  Method  of 
Calculating  Bata  from  the  ’^tadiosotive  Ou  inalyser", 
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XBiolaaalfied 

The  metaboUam  of  glyoine-l-C^^  in  panoreateotomized 
animals  vaa  studied.  Animals  maintained  on  insulin  con¬ 
verted  a  si^iifioantly  hi^er  percentage  of  administered 
glyoine-l-C^^  to  C^^02. 


BOOT  OP  EEPOET 


Prog'eot  No.  6X99-26-001  BASIC  EBSEABCH  BT  LIBS  Sd&ETCErS 
Task  Ho.  09  JhyBlology 

Sob-task  Ho.  5-9  Exchange  Hate  of  Doubly  labeled  Olyolne 

Study  Ho.  2  Helatlon  of  Glycine  Hatabolism 

to  Oluoose  Tlbilisation 


Besorlptlont 

Eteesslve  loss  of  protein  because  of  decreased,  anabolism 
and  increased  catabolism  is  a  major  deleterious  effect  of 
diabetes  mellittis.  It  is  apparent  that  glucose  metabolism  is 
intimately  associated  icLth  the  metabolism  of  protein.  These 
studies  vere  designed  to  investigate  the  effect  of  gltioose 
metabolism  on  the  catabolism  of  amino  acids. 

Progress  t 

The  radioactive  gas  analyzer  previously  described  vas 
enployed  to  meastire  the  production  of  from  glyoine-l-C^^ 

in  surgically  pancreatectomized  dogs.  Glyoine-l-C^^  ims  ad¬ 
ministered  rapidly  as  a  single  intravenous  dose  in  five  to  ten 
miorooxirle  qiiantities.  Ihe  rate  of  evolution  in  the 

expired  air  was  maximal  in  approximately  tirenty  minutes. 
animals  reoelving  insulin  an  average  of  18^  of  the  injected 
radioeu3tlvity  iras  recovered  as  vithin  the  first  hour. 

When  insulin  vas  vlthheld  (usually  for  three  days  prior  to  the 
eai3>erlment )  an  average  of  only  11^  of  the  label  was  recovered 


SummaiT'  and  Croncltisions : 


iChese  studies  aj^aar  to  demonstrate  a  deoi*eaded  oxidative 
metabolism  of  glyoine  nhan  glucose  utilization  is  decreased  in 
the  diabetic  clog. 

list  of  Publications^ 
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Methods  previously  developed  in  this  laboratory 
have  been  utilized  to  extend  body  volune  BeasoreBents  to 
additional  subjeots  and  to  relate  these  BaasureMnts  to 
other  physiologloal  observations.  Additional  data  is 
needed  to  statistloal^  validate  the  results.  A  saall 
sized  volumeter  to  aooonodate  children  approxiBately  one 
meter  tall  has  been  oonstruoted.  Diurnal  production  of 
abdominal  gases  was  investigated  in  the  water  dic^laoement 
volimeter  In  an  attempt  to  derive  predicting  equations  for 
estimating  intestinal  gas  volumes. 


BOOT  OP  BBPOHT 


Projeot  ITo.  63(99-26-001  BASIC  BBSBABCE  IB  UBS  SCmSCBS 
Task  Bo.  09  Pbjrsiolofflr 

ftib-taak  B'o.  5-24.  Ponotlonal  Asoeots  of  Body  Coaposltlon 
Besoriptlont 

Body  ooBposltlon  studies  axe  essential  in  a  vaziety  of 
disciplines.  Kethodology  is  oosplox.  A  sisple  device »  the 
irater  displacement  hody  volumeter,  developed,  and  in  use  at  this 
laboratory,  has  been  tised  effectively  under  a  variety  of  con¬ 
ditions.  Body  fat  and  fat  free  body  veied^t  can  easily  be 
oosputed  from  meaeurement  of  total  body  tissue  volume.  During 
the  past  yeeur  efforts  have  been  Bade  to  extend  observations  to 
a  more  varied  jmpulation,  to  obtain  data  in  siqpport  of  other 
projects  oonrently  in  progress,  and  to  relate  volumeter  data 
to  other  physlologioal  parameters.  Further  refinement  of 
technique  required  a  study  of  the  contributions  of  abdominal 
gas  to  body  volume. 

Ax)  grass  8 

Body  volumes  and  meiedits  of  tventy  men  over  50  years  of 
age  sere  made  during  the  peuat  year,  adding  to  the  acoumulated 
data  on  relation  of  bo  dr  ooinposition  mith  age.  ApprozLmately 
seven  50  to  60  year  olds  and  thirteen  60  to  70  year  olds, 
plus  irtiatever  number  beyond  70  years  of  age  mledit  be  avail¬ 
able  are  still  needed  to  laake  the  data  statistically  reliable. 


5-24»  Progress,  Cont'd 

Of  the  boys  8  to  I4  years  of  age  previously  measured  it  -was 
possible  to  re-measure  six  individuals  semi— annually,  and  of 
the  adult  females  proposed  for  study  by  Major  Maty  UkaoUc,  MC, 
a  total  of  fifteen  women  were  finally  measured  in  the  body 
volumetero  Eig^t  girls  ranging  from  7  to  14  years  of  age  were 
also  measured  by  Major  IScaoik.  Future  work  will  include 
aooumnlation  of  data  on  older  men,  while  data  on  more  children 
and  women  is  most  desirable  before  a  final  report  is  to  be 
submitted. 

nie  water  displacement  body  volumeter  was  used  to  msasure 
volume  of  the  metabolic  ward  subjects  to  gather  anoillaxy 
data  in  two  studies  done  primarily  for  other  purposes.  One 
was  desiffied  to  test  the  digestibility  of  mioroorystalline 
cellulose  and  its  effect  v^on  digestibility  of  other  maoro- 
nutrientsc  The  second  tested  the  effect  of  i>eriodioity  of 
eating  on  intermediary  metabolism.  La  both  instances  24  hoair 
urinary  creatinine  was  determined  daily  in  an  effort  to 
further  refine  the  estimation  of  the  lean  body  mass  of  these 
subjects.  Xn  the  latter  study  heavy  water  was  also  administered 
to  estimate  total  body  water.  La  addition,  sweat  is  to  be 
collected  and  tested  for  creatinine  and  deuterium  losses,  if 
any,  on  the  day  of  deuterium  admlninst ration.  Collection  and 
calculation  of  data  is  still  in  progress  at  the  time  of  this 
writing. 


5-24 »  Progress,  Cont'd 

(The  plsstio  ohanber  following  body  conformation  previously 
built  in  order  to  permit  measurement  of  body  voltime  by  gas 
dilution  (thus  avoiding  immersion  under  water  which  is  not 
applicable  to  sick  i>atients)  has  received  further  study »  Bbw- 
ever,  efforts  to  measure  accurately  the  volume  of  the  empty 
plastic  ohamber  using  argon  have  fed. led  due  to  the  inability 
of  the  mass  speotroneter  to  repeatedly  anedyze  for  argon  with 
less  than  loO^  error o  The  system  is  not  to  be  discarded  since 
the  plastic  chamber  Is  smaller  than  existing  chambers  and 
therefore  potaitlally  more  accurate,  and  it  is  also  desl^ied 
to  acoomodate  sick  patients  with  minimal  inoonvenlenoeo 
Instrumentation  and  methods  for  achieving  the  desired  accuracy 
with  the  gas  di  lution  volumeter  axe  currently  being  evaluatedo 
Olumal  variations  in  abdominal  gas  oontribixtlons  to  body 
volume  were  measured  in  several  subjeotso  Kie  effects  of  the 
Ingestion  of  food  and  liquids  and  of  flatus  were  notedo 
Mathematical  calculation  of  these  results  is  still  under  way. 

It  is  anticipated  that  equations  for  the  prediction  of 
sbdomlneQ  gas  will  be  derived^ 

*hTmmnTy  and  Conolusionss 

l^aalo  aspects  of  body  oonposltlon  are  being  developed 
and  methods  are  being  perfected  which  make  it  easy  to  quantify 
body  fat  burden,  size  of  the  fat— free  body,  assessment  of 
edema  thxou^  partial  body  volume  measurements,  physical 
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5-24f  tfamaaxjr  and  ConolualottSy  Oont’d 

proflolaiK^y  md  otbar  int6crr«Xat«d  indioMf  aaoh  am  24  hour 
vrinaxgr  creatinine  and  ’bo^T’  vnter  ■eaaurementa  by  isotope 
dilution* 

Idst  of  Ptiblioationst 

Fone  at  this  stats  of  the  In'restigation*  Sobs  additional 
sohjsots  nsed  to  he  studied  before  oonolusions  and  a  final 
report  oan  be  Bade* 
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A  total  of  thlrty-tvo  dogs  were  oi>erated  In 
an  atteiqpt  to  pxodooe  either  a  rl|^t  to  left  central 
vascular  shunt  (29  aninals)  or  a  peripheral  arterio¬ 
venous  flsttxlae  (3  aniaals).  ISiis  was  done  as  a 
prelininazy  stage  to  investigate  the  pathogenesis 
aodpathophyslology  of  hypertrophic  pulnonary  osteo¬ 
arthropathy.  Ih  29  dogs  icLth  central  vascular  shuntS) 
only  4  sere  patent  for  siffilfioant  periods  of  tiaa 
(7  to  21  months).  These  4  adooesafoUy  produced 
shunts  (of  30-40^)  vere  all  in  the  gxoiqp  of  13  dogs 
in  shioh  3/4"  internal  diameter  criiq>ed  Teflon 
vascular  prosthesis  eas  used  heteeen  the  pulmonary 
artery  and  the  left  atrivnn.  Althou^  arterial  osqrgen 
saturation  was  si^iif leant  ly  reduced  there  vas  no 
success  in  prodnolng  osteoarthropathy.  One  of  the 
2  dogs  vith  persistent  arterio-venous  fistulas  shoved 


5*-25»  Abstract  (Cont’d) 

a  thickened  bone  cortex  radlogpraphlcally  and  one 
small  BToa  of  periosteal  elevation*  !I9iese  dianges 
irere  not  visible  grosslgr  at  necropsy* 
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An  investigation  ot  the  pathogenesis  and  pathophysiology 
o-f  ^ypertrophlo  pulnonaxy  osteoarthropathy  by  producing  a  large 
rijd^t  to  left  central  vascular  shunt  (ncdn  pulmonary  artery  to 
left  atrium).  tOiis  will  atteiqpt  to  di^lioate  a  olassio 
esperlment  by  Mendloeitz  and  Lester  in  1941*  Qxey  demonstrated 
periosteal  elevation  vith  patchy  calcifications  on  the  radius 
and  ulna  of  one  dog  eig^t  months  after  producing  a  central 
shunt  of  49^. 

Progress t 

Various  methods  of  producing  rifi^t  to  left  central 
vascular  shunts  eere  investigated.  In  a  series  of  nine 
animals )  the  left  auricular  appendage  vas  anastomosed  to  the 
main  pulmonary  artexy.  None  of  these  shunts  remadned  patent. 

In  another  series*  using  five  dogs*  an  attempt  ess  made 
to  anastomose  the  inferior  vans  cava  to  the  left  atrium.  None 
of  the  animals  survived  the  surgery. 

With  fifteen  dogs  a  oriiqped  Teflon  vascular  prosthesis* 

3/4"  internal  diameter*  was  used  to  produce  a  shunt  from  the 
main  pulmonary  artexy  to  the  left  atrium.  This  procedure 
produced  the  only  successful  shunts.  However*  only  four 
of  the  dogs  maintained  a  patent  shunt  for  any  sigiifioant 
period  of  time  (seven*  thirteen*  thirteen  and  twenty-one  months). 


5-25 »  Progress  (Cont'd) 

A  series  of  three  dogs  had  arterio-venous  shunts  between 
the  femoral  artery  and  vein,  hi£^  on  the  left  hind  leg*  !Pmo 
of  these  had  patent  i^unts  for  periods  of  twenty-seven  months* 
Ihe  other  shunt  closed  shortly  after  surgery* 

These  animals  were  followed  by  monthly  x-rays  of  the  oheet 
and  extremities,  as  well  as  periodic  arterial  orygen  saturar* 
tion  determinations*  If  indicated,  the  shunts  were  tested 
for  patency  by  performing  xi^t  heart  angiography  plus  a  modi¬ 
fied  dye  dilution  caurdiau}  oxztput  study*  If  negative  by  these 
tests,  a  thoracotooy  waus  performed  to  directly  observe  the 
shunt* 

Summary  and  Conclusions  < 

In  twentywiine  dogs  with  central  vascular  idiunts,  only 
four  were  patent  for  significant  periods  of  time*  ITone  of 
these  demonstrated  roentgenographio  or  gross  neoropey  evidence 
of  periosteail  elevation*  Two  animals  of  three  had  persistent 
arterio-venous  flsttilau»*  One  of  these  hatd  a  thickened  cortex 
and  roentgenographloally  hatd  one  small  area  of  periosteatl 
proliferation*  Ihis  could  not  be  detected  grossly  at  neoropey* 
Ihe  other  showed  no  changes* 

The  attempt  to  produce  inferior  vena  cava  to  left  atrium 
shunts  waus  a  fadlture.  Of  five  dogs,  none  survived  the 
surgery* 

In  our  experience,  four  dogs  with  centraLl  vascular  shunts 
estimated  at  30-40?^  did  not  develop  lesions  aussoclated  with 
hypertrophic  pulmonary  osteoarthropathy  aJLthouth  the  shunts 


5-^5*  Sammaxy  and  Conoluelons  (Cont'd) 

were  functional  for  periods  of  seven,  thirteen,  thirteen 
and  twenty-one  months* 


Central  right  to  left  vascular  shunts  which  sigiificantly 
lowered  the  arterial  oxygaa.  saturation  were  not  successful  in 
producing  experimental  hypertrophic  pulmonaxy  osteoarthropathy*. 
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Iliolasslfled 

A  radiosensitive  endogenttus  Inhibitor  of  lodinatlon 
has  been  demonstrated  In  sheep  thyroid  homoganates.  It 
has  not  been  possible  to  demonstrate  an  effect  of  this 
Inhibitor  In  vivo. 
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Description t 

A  dlalyzable  endogenous  inhibitor  of  the  formation  of 
monolodotyroslne  in  sheep  thyroid  homogenates  has  been  diomn 
to  be  radiosensitive.  Ibis  finding  explains  a  mariced 
sensitivity  to  radiation  in  iodlnatlon  experiments  in  siab- 
oellular  thyroid  prei>aration8.  See  last  year's  Annual  Progress 
Bei>ort. 

Progress  t 

Attempts  irere  made  to  extend  these  findings  to  the  effect 
131 

of  I  on  total  iodide  xQitake  in  rats.  Ho  sigiifioaat  relation 
betireen  intake  and  dose  eas  found. 

Summary  and  Conclusions  s 

A  radiosensitive  inhibitor  of  iodination  in  the  thyroid 
was  demonstrated  vitro  but  not  ^  vivo.  Data  is  currently 
being  prepared  for  publication. 
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Dholasaified 


The  properties  of  an  ^  vitro  dsiodinating  m^staa  have 
been  studied*  In  a  liver  honogenate  earlea]  effioienoy  vas 
obtained  at  hig^  dilution.  The  eyvten  proved  sensitive  to 
stinulation  by  flavin  adenine  dintioleotide  and  possibly 
trlphosphopyridlne  nucleotide*  It  vas  inhibited  by  very  lov 
oonoentrations  of  certain  thyroxine  analogues  and  hunan  seroB* 
MethlBazole  vas  inhibitory  at  high*!’  oonoentrations* 
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Sub-task  Bo.  5-27  inarrold  Metabolism 

Studjr  Eo«  2  An  Ih  Vitro  niyroxlne  BeiodiiMtlng  Sbrstem 


Besorlptlons 

Tbe  degradation  of  thyroidne  is  altered  to  a  greater  extent  than  Is 
the  protein  bound  Iodide  In  Bqrxedeaa  and  thyrotoxloosiss  Conversely^  a 
noxnal  dally  thyroxine  degradation  nay  be  assooiated  vlth  abnoraail  levels 
of  plasea  thyroxine  binding  proteins  in  eunetabolio  patients  despite 
elevated  or  depressed  serum  protein  bound  iodide.  It  appears »  therefore^ 
that  the  degradation  of  thyrosine  is  more  closely  related  to  hormone  action 
than  is  the  abeolute  oonoentration  in  the  blood.  Althou^  it  is  apparent 
that  thyroxine  degradation  must  ooour  in  the  tissuesy  the  leusk  of  in¬ 
formation  regarding  this  deiodinating  system  has  limited  our  concept  of 
the  regulation  of  thyroxine  degradation  to  the  factors  measured  in  serum 
sallies,  concentration  of  the  hormone  and  thyro^Lne  binding  oapewity  of 
the  serum  protein.  The  current  studies  have  been  undertaken  to  investigate 
the  ohaxmot  eristics  of  the  tissue  thyroxine  degrading  system. 

Progress s 

A  rat  liver  homogenate  in  pH  7.4  tris  buffer  iros  utilized.  The 

I’ll 

substrate  vas  3'5'I  labelled  thyroxine,  ^e  eorstma  vas  incubated  at 
37^  C  for  one  hour.  The  radioactive  products  mre  analyzed  by  paper 
ohromatograpby  and  scanned  by  an  Integrating  ohromatogram  scanner.  In 
agreement  elth  results  obtained  by  other  investigators  the  products  of 
inoubatlon  vere  I^^^  eis  iodide  and  an  unidentified  Etubstanoe  that  remained 


labelled 
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at  the  origin  of  the  ohromatographio  strips.  ITo  other  I 
ooB^taids  were  obtained^  even  in  hl^ly  active  homoganates.  Ihoreeuslng 
dilution  of  the 'homogenate  not  only  increased  the  efficiency  of  the 
system  but  increased  total  delo dination.  Ibe  homogenate  could  also  be 
stiumlated  by  heating  to  100^  C  for  10  minxxtes  and  by  overnight  storage 
at  4^  Co  Dialysis  and  prolonged  incubation  at  37^  C  were  Inhibitory. 

The  addition  of  flavin  adenine  dinuoleotide  was  consistently 
stimalatory  in  the  fresh  homogenate  and  triphosphopyrldine  nuoleotide 
seems  to  have  a  synergistic  action.  However^  the  stimulation  awshieved 
by  these  ooenzymes  was  considerably  less  than  that  obtained  by  heating 
or  storage. 

Percentile  deiodination  was  readily  inhibited  by  increasing  the 
concentration  of  thyroxine .  ^e  addition  of  non-radioaotlve  triiodo¬ 
thyronine  was  equally  effective  in  decreasing  the  percentile  deiodination 
of  thyroxine.  Two  dimensional  chromatography  of  homogenates  incubated 
with  inhibitory  oonoentrations  of  triiodothyronine  did  not  reveetl  the 
accumultalon  of  radioactive  triiodothyronine^  sx:igge8tlng  that  this  is  not 
an  intermediate  compound  in  the  deiodination  of  thyroxine.  Other 
lodlnated  amino  acids  have  been  tested  for  their  ability  to  inhibit 
thyroxine  deiodlnatlono  Ihe  lodinated  tyrosines  are  without  effect.  A 
number  of  trl-  and  tetralodinated  thyronine  derivatives  have  been  in¬ 
hibitory  at  low  molar  ratios  to  substrate  thyroxineo  Nethimazole  wu 
an  effective  inhibitor  of  deiodination.  This  effect  oooured  at  consldezv- 
ably  hl£^er  concentrations  than  those  at  idiioh  the  thyroxine  analogues 
were  effective. 

1 

]  ^ 

As  has  been  previously  demonstrated  by  others,  the  addition  of 
human  serum  is  capable  of  inhibiting  deiodination.  The  homogenate 


described  here  is  eiftremely  sensitive  to  such  inhibitiono  A  1/2000 
dilution  of  serum  effectively  inhibits  deiodinationo  TMs  is  apparent 
at  ooncen-tratlons  of  thyroxine  greatly  in  excess  of  those  required  to 
satxirate  the  specific  serum  thyroxine  binding  proteins  (thyro^ne 
binding  globulin  and  prealbundn)o  A  similar  effect  can  be  denonstrsted 
vifith  serum  albumin  alone  o 

Summary  ii 

A  liver  homogenate  has  been  studied  as  a  model  of  the  in  vivo 
thyroxine  delodinatlng  systema  It  appeare  to  be  heat  stabile  and 
sensitive  to  stimulation  by  flavin  etdenine  dinuoleotide  and  posBibly’ 
by  txiphosphopyrldine  n'icleotideo  It  is  readily  inhibited  by  human 
serum  in  small  quantities  and  this  Inhibition  is  probably  due  to  serum 
albumlna  Methi-maxcle  is  also  an  effeotive  inhibitor  of  the  delodinating 
system,  A  variety  of  thyroxine  analcgaes  are  effective  inhibitore  of 
the  deiocll nation  of  thyroxine , 
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